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57 [Abstract] 

[Subject] To provide a telomerase inhibitor having high 
specificity 
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[Means of Resolution] Telomerase inhibitor whose active 
ingredient is a compound with a triazine framework and molecule 



weight of 300 to 1500. 
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[Scope of Patent Claim] 

[Claim 1] A telomerase inhibitor containing a compound having a 
triazine framework and telomerase inhibiting activity as the 
active ingredient . _ 
[Claim 2] The telomerase inhibitor of Claim 1 wherein the 
molecular weight of the compound is 300 to 1500. 
[Claim 3] Medicine containing compounds represented by the 
following general formula [1] or pharmaceut ically permissible 
salts thereof as the active ingredient 
[First chemical formula] 



X. 



in 



[In general formula [1], Rl . R2 , and R3 each independently 
represent hydrogen, optionally-substituted Cl to C16 straight- 
chain or branched-chain alkyls, optionally-substituted Cl to CIO 
alkoxys, halogens, hydroxyls, sulfonic acid groups or carboxylic 
acid groups; R4 , R5, and R6 each individually represent CH, CH^, 
O S N, or optionally-substituted Cl to CIO alkyl ammonium 
groups; X and Y each individually represent hydrogens, halogens, 
aminos, mono-or di-substituted aminos, hydroxyls, optionally- 
substituted Cl to CIO alkoxys, or optionally-substituted 
phenoxys; broken lines represent single bonds or double bonds]. 
[Claim 4] A telomerase inhibitor containing the compounds 
represented by general formula [1] of Claim 3 or pharmaceut ically 
permissible salts thereof as the active ingredient. 

[Claim 5] Medicine stated in Claim 3 which is an antitumor agent. 
[Claim 6] Compounds represented by the following general formula 
[2] or pharmaceutically permissible salts thereof 
[Second chemical formula] 



•Hi 



Rs H 



alkoxys, halogens, hydroxyls, sulfonic acid groups or carboxylic 
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acid groups; R4 represents CH, CH^, or N; X and Y each 
individually represent hydrogens, halogens, aminos, mono-or di- 
substituted aminos, hydroxyls, optionally-substituted CI to CIO 
alkoxys, or optionally-substituted phenoxys ; broken lines 
represent single bonds or double bonds. However, this excludes 
the case in which X and Y together represent halogens or the case 
in which X and Y represent aromatic aminos having diazos or 
anthraquinones as substituent s ] . 

[Claim 7] Medicine containing the compound stated in Claim 6 or 
pharmaceutically permissible salts thereof as the active 
ingredient . 

[Claim 8] A telomerase inhibitor containing the compound stated 
in Claim 6 or pharmaceutically permissible salts thereof as the 
active ingredient - 

[Claim 9] Medicine stated in Claim 7 which is an antitumor agent. 
[Claim 10] Compounds represented by the following general formula 
[3] or pharmaceutically permissible salts thereof 
[Third chemical formula] 



W X 




[In general formula [3], Rl, R2 , and R3 each independently 
represent hydrogen, optionally-substituted CI to C16 straight- 
chain or branched-chain alkyls, optionally-substituted CI to CIO 
alkoxys, halogens, hydroxyls, sulfonic acid groups or carboxylic 
acid groups; R4 represents CH, CH^, or N; W represents an 
optionally-substituted Cl to CIO alkyl; X and Y each individually 
represent hydrogens, halogens, aminos, mono-or di-substituted 
aminos, hydroxyls, optionally-substituted Cl to CIO alkoxys, or 
optionally-substituted phenoxys; represents an organic acid 

ion or an inorganic ion; broken lines represent single bonds or 
double bonds. However, this excludes the case in which X and Y 
together represent halogens or the case in which X and Y 
represent aromatic aminos having diazos or anthraquinones as 
substituent s ] . ■ • -i n 

[Claim 11] Medicine containing the compound stated in Claim 10 or 
pharmaceutically permissible salts thereof as the active 
ingredient . 

[Claim 12] A telomerase inhibitor containing the compound stated 
in Claim 10 or pharmaceutically permissible salts thereof as the 
active ingredient . 



-4- 



[Claim 13] Medicine stated in Claim 11 which is an antitumor 
agent . 

[Det;a.±le<l Description of the Invention] 
[0001] 

[Field of Industrial Utilization] The present invention concerns 
a triazine derivative and medicine, specifically, a telomerase 
inhibitor. In particular, it concerns their use in treating 
diseases associated with telomerase activity. 



[RelatecL Art] Telomerase activity is absent or extremely low in 
normal somatic cells, but it clearly is accelerated in 
reproductive cells, in many cancer cells, and in cancer tissue. 
Telomerase is expected to be applied as a marker in clinical 
study diagnosis and as a target of clinical study treatment m 
light of the specificity of its accelerated activity in cancer 
cells and in cancer tissue. Telomerase inhibitors have been 
considered for drugs in which telomerase is the target, and while 
telomerase inhibiting activity has been found in nuclear-acid 
derivatives that are reverse transcriptase inhibitors, no 
specific inhibitor of telomerase has been discovered. 
[0003] 

[Problems Solved. iDy the Invention] 

To date, no drug in which telomerase is the target has been 
developed and no compound having high specificity has been 
discovered as a telomerase inhibitor. 
[0004] 

[Means of Solving the Problems] Thus, the results of extensive 
examinations by the inventors have culminated in the discovery of 
compounds that have telomerase inhibiting activity. 
Specifically, the present invention concerns (1) to (13) below. 
[0005] (1) A telomerase inhibitor containing a compound having a 
triazine framework and with telomerase inhibiting activity as the 
active ingredient . 

(2) The telomerase inhibitor of (1) wherein the molecular weight 
of the compound is 300 to 1500. 

(3) Medicine containing compounds represented by the following 
general formula [1] or pharmaceutically permissible salts thereof 
as the active ingredient 

[0006] 

[Fourth chemical formula] 



[0002] 



X 




[1] 
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[0007] [In general formula [1], Rl . R2 , and R3 each independently 
represent hydrogen, optionally-substituted Cl to C16 straight- 
chain or branched-chain alkyls, optionally-substituted Cl to CIO 
alkoxys, halogens, hydroxyls, sulfonic acid groups or carboxylic 
acid groups; R4 , R5 , and R6 each individually represent CH, CH^r 
O, S, N, or optionally-substituted Cl to CIO alkyl ammonium 
groups; X and Y each individually represent hydrogens, halogens, 
aminos, mono-or di-subst ituted aminos, hydroxyls, optionally- 
substituted Cl to CIO alkoxys, or optionally-substituted 
phenoxys; broken lines represent single bonds or double bonds] - 

(4) A telomerase inhibitor containing the compounds represented 
by general formula [1] of aforementioned (3) or pharmaceut ically 
permissible salts thereof as the active ingredient. 

(5) Medicine stated in aforementioned (3) which is an antitumor 
agent . 

[0008] (6) Compounds represented by the following general formula 

[2] or pharmaceutically permissible salts thereof 

[0009] 

[Fifth chemical formula] 




[0010] [In general formula [2], Rl, R2 , and R3 each independently 
represent hydrogen, optionally-substituted Cl to C16 straight- 
chain or branched-chain alkyls, optionally-substituted Cl to CIO 
alkoxys, halogens, hydroxyls, sulfonic acid groups or carboxylic 
acid groups; R4 represents CH, CH2, or N; X and Y each 
individually represent hydrogens, halogens, aminos, mono-or di- 
substituted aminos, hydroxyls, optionally-substituted Cl to CIO 
alkoxys, or optionally-substituted phenoxys; broken lines 
represent single bonds or double bonds. However, this excludes 
the case in which X and Y together represent halogens or the case 
in which X and Y represent aromatic aminos having diazos or 
anthraquinones as subst ituent s ] . 

(7) Medicine containing the compound stated in aforementioned (6) 
or pharmaceutically permissible salts thereof as the active 
ingredient - 

(8) A telomerase inhibitor containing the compound stated xn 
aforementioned (6) or pharmaceutically permissible salts thereof 
as the active ingredient . 

(9) Medicine stated in aforementioned (7) which is an antitumor 
agent . 
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[0011] (10) Compounds represented by the following general 
formula [3] or pharmaceutically permissible salts thereof 
[0012] 

[Sixth chemical formula] 




[0013] [In general formula [3], Rl, R2 , and R3 each independently 
represent hydrogen^ optionally— substituted CI to C16 straight- 
chain or branched-chain alkyls, optionally-substituted CI to CIO 
alkoxys, halogens, hydroxyls, sulfonic acid groups or carboxylic 
acid groups; R4 represents CH, CH2, or N; W represents 
an optionally-substituted CI to CIO alkyl; X and Y each 
individually represent hydrogens, halogens, aminos, mono-or di- 
substituted aminos, hydroxyls, optionally-substituted CI to CIO 
alkoxys, or opt ionally— substituted phenoxys ; Z" represents an 
organic acid ion or an inorganic ion; broken lines represent 
single bonds or double bonds. However, this excludes the case in 
which X and Y together represent halogens or the case in which X 
and Y represent aromatic aminos having diazos or anthraquinones 
as subst ituent s ] . 

(11) Medicine containing the compound stated in (10) or 
pharmaceutically permissible salts thereof as the active 
ingredient . 

(12) A telomerase inhibitor containing the compound stated in 
(10) or pharmaceutically permissible salts thereof as the active 
ingredient . 

(13) Medicine stated in (11) which is an antitumor agent - 
[0014] 

[Mode of Imp 1 emeu -bing* -blie Inventxon] There is no limitation on 
the compound having a triazine framework or telomerase inhibiting 
activity in the invention of this application, but compounds 
having molecular weight of 300 to 1500 are preferable, and those 
having molecular weight of 400 to 900 are especially preferable. 
Compounds having the structure as stated in aforementioned 
section (3) , (6) , or (10) are preferable still. 

[0015] The optionally-substituted Cl to C16 straight-chain or 
branched-chain alkyls in Rl, R2 , and R3 presented as groups in 
aforementioned general formula [1], general formula [2], or 
general formula [3] would be straight-chain or branched— chain 
alkyls having 1 to 16 carbon atoms, preferably 1 to 6 carbon 
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atoms, and permissible substituents include halogens, hydroxyls, 
sulfonic acid groups^ carboxylic acid groups, alkoxys having 1 to 
5 carbon atoms, aminos, mono-or di-subst ituted aminos, nitros, 
cyanos, and phenyls. Concrete examples include methyl, ethyl, 
butyl, palmityl, stearyl, isopropyl, isobutyl, and 
tri f luoromethyl . 

[0016] Optionally-substituted CI to CIO alkoxys are alkoxys 
having 1 to 10 carbon atoms, but 1 to 3 would be preferable, and 
permissible substituents would be the same substituents as those 
presented for aforementioned CI to C16 straight-chain or 
branched-chain alkyls. Concrete examples include methoxys and 
ethoxys . In addition, permissible halogens include chlorine and 
bromine atoms . 

[0017] The alkyls of the optionally-substituted CI to CIO alkyl 
ammonium groups of R4 , R5, and R6 presented as groups in general 
formulas [1], [2], and [3] preferably would have 1 to 5 carbon 
atoms, and permissible substituents would be identical with the 
substituents in aforementioned CI to C16 straight-chain or 
branched-chain alkyls. Concrete examples include methyl, ethyl, 
and propyl . 

[0018] The halogens in X and Y presented as groups in general 
formulas [1], [2], and [3] include fluorine, chlorine, and 
bromine. In addition, optionally-substituted mono-or dialkyl 
aminos as well as optionally-substituted aromatic aminos are 
permissible mono-or di-subst ituted groups. Alkyls having 1 to 16 
carbon atoms are preferable in optionally-substituted mono-or 
dialkyl aminos, while those having 1 to 5 carbon atoms are 
especially preferable. Permissible examples of substituents 
present in alkyls include the same substituents as those of 
aforementioned CI to C16 straight-chain or branched-chain alkyls 
as well as aryls such as phenyls. Concrete examples include 
aminos or piperidinos having 1 or 2 substituents such as methyl, 
ethyl, isopropyl, hydroxyethyl , sulf onylethyl , chloroethyl, 
carboxyethyl , benzyl, and antipyrinyl. 

[0019] Permissible aromatic groups in optionally-substituted 
aromatic aminos include phenyls, naphthyls, anthracenyl s , 
pyridyls, pyridinium, furanyls, imiazolyls, thienyls, purinyls, 
quinolyls, indolyls, etc. Substituents present in aromatic 
groups are the same substituents as those in aforementioned CI to 
C16 straight-chain or branched-chain alkyls as well as 
alkylsulf onyls, alkyl sulfamyls, alkenyls, anilines, and 
biphenyls. Concrete examples include phenylamino, sulfophenyl 
amino, hydroxyphenyl amino, carboxyphenyl amino, dimethylamino 
sulf onylphenyl amino, morpholino sulfophenyl amino, 

sulf onaphthalino amino, phenylamino phenyl amino, sul f o-biphenyl 
amino, phenyl alkenyl sulfophenyl amino, chlorophenyl amino, and 
alkyl pyridinium amino. 
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[0020] The optionally-substituted CI to CIO alkoxys are the same 
as the optionally— substituted CI to CIO alkoxys of aforementioned 
Rl , R2 , and R3 . Opt ionally— substituted phenoxys include phenoxys 
with substituents such as Ci to C3 alkoxys as well as phenoxys 
without substituents . 

[0021] The desirable number of carbon atoms of alkyls in W 
presented as a group in general formula [3] would be 1 to 10, 
preferably 1 to 5, and examples of substituents are the same as 
the substituents in aforementioned CI to C16 straight-chain or 
branched-chain alkyls. Concrete examples of W include methyl, 
ethyl, and propyl. 

[0022] Pharmaceut ically permissible salts in general formulas 
[1]/ [2], and [3] include inorganic salts such as lithium salts, 
sodium salts, potassium salts, calcium salts, barium salts, 
antimony salts, as well as organic salts such as CI to C16 alkyl 
ammonium salts - 

[0023] Organic acid ions represented by Z" in general formula [3] 
include acetic acid ions, citric acid ions, and methanesul f onic 
acid ions, while inorganic ions include fluorine ions, chlorine 
ions, bromine ions, iodine ions, sulfuric acid ions,, and 
hydroxide ions . 

[0024] Desirable compounds among compounds of the present 
invention are compounds or pharmaceut ically permissible salts 
thereof wherein Rl, R2 , and R3 in general formulas [2] and [3] 
each independently represent hydrogen, halogens, optionally- 
substituted CI to C16 straight-chain or branched-chain alkyls; R4 
denotes CH in which the broken line represents a double bond; X 
and Y each individually represent halogens or optionally- 
substituted aromatic aminos; and in which W in general formula 

[3] represents an optionally-substituted CI to CIO straight-chain 
or branched— chain alkyl. 

[0025] Examples of compounds and pharmaceut ically permissible 
salts thereof represented in general formula [1], general formula 

[2] or general formula [3] are presented below. 
2— [4— [ 4— ch lor 0—6— ( 3— sulf onyl ) amino- 1 , 3 , 5-triazine— 2-yl ] 
aminophenyl ] — 6— methylben zot hia zole and its permissible salts 

(hereinafter abbreviated compound 1), 2 - [ 4 - ( 4 -chloro- 6-anilino- 
1 , 3 , 5— triazine-2 -yl ) aminophenyl ] -6-methylbenzothiazole and its 
permissible salts (hereinafter abbreviated compound 2), 
permissible salts of 2 - [ 4— ( 4-chloro — 6— anilino— 1 , 3 , 5— triazine-2 — 
yl ) aminophenyl ] —3 6— dimethylbenzothiazolium (hereinafter 
abbreviated compound 3), 2— [ 4- ( 4-chloro— 6- ( 3-sulf ophenyl ) amino— 
1 , 3 , 5-triazine-2— yl ) aminophenyl] benzothiazole and its 
permissible salts (hereinafter abbreviated compound 4) , 2— [2— 
chloro-4- [4— chloro-6- ( 3-sulf ophenyl ) amino— 1, 3, 5— triazine-2-yl ) 
aminophenyl ]— 6— methylbenzothiazole and its permissible salts 

(hereinafter abbreviated compound 5) . 
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[0026] 6-chloro-2- [ 4- [ 4-chloro-6- ( 3-sulf ophenyl ) amino-1 , 3 , 5- 
triazine-2— yl ) aminophenyl ] benzothiazole and its permissible 
salts (hereinafter abbreviated compound 6), 2 - [ 4 - [ 4 -chloro-6- ( 3- 
sulfophenyl) amino- 1 , 3 , 5-triazine-2 -yl ) aminophenyl ]- 6- 
t rifluoromethylbenzothiazole and its permissible salts 

(hereinafter abbreviated compound 7), 2— [ 4- [ 4 -chloro-6~ ( 3- 
sulfophenyl) amino- 1 , 3 , 5-t ria zine-2-yl ) aminophenyl] benzofuran 
and its permissible salts (hereinafter abbreviated compound S) ^ 
2- [4- [4-chloro-6— ( 4 -methoxy-3-sulf ophenyl ) amino-1, 3, 5-triazine- 
2— yl) aminophenyl ]— 6— methylbenzothiazole and its permissible 
salts (hereinafter abbreviated compound 9), 2 - [ 4 - [ 4 -chloro- 6- ( 2- 
chloro-5-sulf ophenyl ) amino-1, 3, 5-t riazine-2 -yl ) aminophenyl] -6- 
methylbenzothiazole and its permissible salts (hereinafter 
abbreviated compound 10) . 

[0027] 2- [ 4- [4-chloro-6- (4-phenylamino-3-sulf ophenyl) amino- 
1 , 3 , 5— triazine-2— yl ) aminophenyl ]- 6-methylbenzothiazole and its 
permissible salts (hereinafter abbreviated compound 11), 2-[4-[4- 
chloro-6- [ (E) -2- ( 4 -nitro-2 -sulfophenyl ) ethenyl] -3-sulf ophenyl 
amino— 1, 3, 5— t riazine— 2 — yl ) aminophenyl] -6-methylbenzothiazole and 
its permissible salts (hereinafter abbreviated compound 12) , 1— 

[ 4 -chloro- 6- [ 4 - ( 6-methylbenzothiazole-2 — yl ) phenyl amino ] -1 , 3 , 5 — 
tria zine— 2 — yl amino )— 7 -naphthalene sulfonate and its permissible 
salts (hereinafter abbreviated compound 13), 2 - [ 4 - [ 4 -chloro- 6- [ 3- 

(2-hydroxyethylsulf onyl ) phenyl] amino— 1 , 3 , 5— tria zine-2 -yl ) 
aminophenyl ] -6-methylbenzothiazole and its permissible salts 

(hereinafter abbreviated compound 14), 2- [ 4— [ 4-chloro— 6— [ 3— 
sulf amoylphenyl ) amino— 1 , 3 , 5-t riazine— 2— yl ) aminophenyl ] —6— 
methylbenzothiazole and its permissible salts (hereinafter 
abbreviated compound 15) . 

[0028] 2— [4— [4— chloro— 6— [ 3 -morpholinosul f onylphenyl ) amino — 1^ 3, 5 — 
triazine-2-'yl ) aminophenyl ]- 6-methylbenzothiazole and its 
permissible salts (hereinafter abbreviated compound 16), 2-[4-[6— 

( 4-amino-3-sulf ophenyl ) amino-4-chloro-l , 3, 5-triazine-2-yl ) 
aminophenyl ] -6-methylbenzothiazole and its permissible salts 

(hereinafter abbreviated compound 17), 2- [ 4 - [ 6- ( 4 ' — amino— 5 , 5 ' 
dimethyl-2^ 2 ' -diphosphonobiphenyl-4 -yl ) amino-4 -chloro-1 , 3, 5- 
triazine-2-yl ) aminophenyl ]- 6-methylbenzothia zole and its 
permissible salts (hereinafter abbreviated compound 18), 2-[4-[4- 
chloro-6- ( 3-borophenyl ) amino-1, 3, 5-t riazine-2 -yl ) aminophenyl- 6- 
methylbenzothiazole and its permissible salts (hereinafter 
abbreviated compound 19), 2- [ 4— [ 4-chloro-6— ( 3-hydroxyphenyl ) 
amino-1, 3, 5-t riazine— 2 -yl ] aminophenyl] —6-methylbenzothiazole and 
its permissible salts (hereinafter abbreviated compound 20) . 

[0029] 2- [4- [4-chloro-6- ( 3 -carboxyphenyl ) amino-1, 3, 5-triazine-2- 
yl] aminophenyl ]- 6-methylbenzothia zole and its permissible salts 

(hereinafter abbreviated compound 21), 2- [ 4 - [ 4 -chloro-6- [ ( D, L ) - 
prolinyl] imino— 1 , 3 , 5-triazine-2-yl ] aminophenyl ]- 6- 
methylbenzothiazole and its permissible salts (hereinafter 
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abbreviated compound 22), 2 - [ 4 - [ 4 -chloro- 6- [ ( L ) -serinyl ] amino 
Ir 3, 5-triazine-2-yl] aminophenyl] -6-methylben20thiazole and its 
permissible salts (hereinafter abbreviated compound 23), 2- [4- [4 
chloro-6- (antipyrine-4-yl) amino-1, 3, 5- triazine-2-yl ] 
aminophenyl-6-methylbenzothiazole and its permissible salts 
(hereinafter abbreviated compound 24), 2- [ 4 - ( 4 -chloro- 6-methoxy- 
1, 3, 5-triazine-2-yl ) aminophenyl] - 6-methylbenzothiazole and its 
permissible salts (hereinafter abbreviated compound 25) . 
E0030] 2- [4- [4~chloro-6- (3-methoxy) phenoxy-1, 3, 5-triazine-2 -yl ] 
aminophenyl] -6-methylbenzothiazole and its permissible salts 
(hereinafter abbreviated compound 26). 2- [ 4 - [ 4-chloro-6- ( 3- 
sulfophenyl) amino-1, 3, 5-t ria zine-2-yl ] amino-3-methylphenyl ] -6- 
methylbenzothiazole and its permissible salts (hereinafter 
abbreviated compound 27), 2 - [ 4 - [ 4 -chloro- 6- ( 3-sulf ophenyl ) amino 
1, 3, 5-triazine-2-yl ) aminophenyl] -6-hydroxybenzothiazole and its 
permissible salts (hereinafter abbreviated compound 28), 2- [4- [4 
chloro-6- (3-sulf ophenyl) amino-1, 3, 5-tr iazine-2-yl ) aminophenyl] 
6-isopropylbenzothiazole and its permissible salts (hereinafter 
abbreviated compound 29), 2- [ 4- [ 4-chloro-6- ( 3-sulf ophenyl ) amino 
1, 3, 5-triazine-2-yl] aminophenyl- 6-octylbenzothia zole and its 
permissible salts (hereinafter abbreviated compound 30). 
[0031] 2- [4- [4-chloro-6- ( 3-sul f ophenyl ) amino-1, 3, 5-t riazine-2- 
yl] aminophenyl] -4-methylbenzothiazole and its permissible salts 
(hereinafter abbreviated compound 31), 2 - [ 4 - [ 4 -chloro- 6- ( 3- 
sulf ophenyl) amino-1, 3, 5- t ria zine-2 -yl ] aminophenyl] -4 , 6- 
dimethylbenzothiazole and its permissible salts (hereinafter 
abbreviated compound 32), 2- [ 4 -[ 4 -chloro- 6- ( 3-sulf ophenyl ) amino 
1, 3, 5-triazine-2-yl ] aminophenyl] - 6-methoxybenzothiazole and its 
permissible salts (hereinafter abbreviated compound 33), 2- [4- [4 
chloro-6- ( 3-sulf ophenyl ) amino-1, 3, 5-triazine-2-yl ] aminophenyl] 
5 , 7-dimethylbenzothiazole and its permissible salts (hereinafter 
abbreviated compound 34), 2- [ 4- [ 4-chloro-6- ( 3-sulf ophenyl ) amino 
1, 3, 5-triazine-2-yl ] aminophenyl] - 6-ethylbenzothiazole and its 
permissible salts (hereinafter abbreviated compound 35) . 
[0032] 2- [4- (4-chloro-6-glucinyl-l, 3, 5-tria zine-2 -yl ) 
aminophenyl ] -6-methylbenzothiazole and its permissible salts 
(hereinafter abbreviated compound 36), 2 - [ 4 - [ 4 -chloro- 6- ( 3- 
sulfophenyl) amino-1, 3, 5- t riazine-2-yl ] aminophenyl] -6- 
methylbenzothiazole and its permissible salts (hereinafter 
abbreviated compound 37), 2- [ 4 -[ 4 -chloro- 6- ( 3-sul f ophenyl ) amino- 
1, 3, 5-triazine-2-yl] aminophenyl] benzothia zole and its 
permissible salts (hereinafter abbreviated compound 38), 2-[4-[4- 
chloro-6- (3-sulf ophenyl) amino-1, 3, 5-tr ia zine-2 -yl ] aminophenyl] 
benzothiazole and its permissible salts (hereinafter abbreviated 
compound 39) , 2- [4- [4-chloro-6- ( N-methyl-pyr idinium- 3-yl ) amino- 
1 , 3 , 5-triazine-2-yl ] aminophenyl ]- 6-methyl-benzothiazole and its 
permissible salts (hereinafter abbreviated compound 40) . 
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[0033] When the compounds presented in general formula [1], 
general formula [2], or general formula [3] and pharmaceutically 
permissible salts thereof are used as medicine or telomerase 
inhibitors, the active ingredients in the telomerase inhibitors 
of aforementioned (1) or (2) would be administered alone or mixed 
with excipients or carriers as injections, orally administered 
agents or suppositories. Pharmaceutically permissible carriers 
would be selected and their type and composition would be 
determined by the administration route or the administration 
method . 

[0034] Permissible liquid carriers include alcohols, animal or 
vegetable oils such as soy oil, peanut oil, sesame oil, mineral 
oil, or synthetic oils. Solid carriers that would be used 
include sugars such as maltose and sucrose, amino acids, 
hydroxypropyl cellulose derivatives, and organic acid salts such 
as magnesium stearate . 

[0035] The carriers used in injections generally would be 
excipients such as physiological saline solution, various types 
of buffer solutions, saccharides, and amino acids typified by 
phenyl alanine which could be converted into drug products by 
conventional methods. 

[0036] The content of the compound or of active ingredients in a 
drug product varies with the drug product, but it would usually 
be 0.01 to 100 wt%, preferably 0.1 to 50 wt%. For example, in 
the case of injections, 0.1 to 30 wt%, preferably 1 to 10 wt% of 
the compound pursuant to the present invention or active 
ingredient would usually be included. Aforementioned solid 
carrier or liquid carrier would be used in a form such as 
capsule, powder, granules, liquid, dry syrup and the like in the 
case of oral administration. In general, capsules, tablets, 
granules, and powder would contain 5 to 100 wt%, preferably 25 to 
98 wt% of the compound pursuant to the present invention or 
active ingredient. 

[0037] The dosage is determined by the age, weight, symptoms, and 
treatment objective of each patient, but it commonly would be 1 
to 500 mg/body per day. 

[0038] The general method of producing the compound pursuant to 
the present invention is presented below. Specifically, the 
compound presented in general formula [1] or general formula [2] 
would be obtained by coupling one equivalent of compound [lA] 
presented below 

[0039] 

[Seventh chemical formula] 
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COOH 



COOH 



[0040] m a solvent such as acetone or water at a temperature of 
-50 C to 80°C, preferably ^5«C to 15°C, followed by coupling at a 
temperature range of 0°C to ISO^C, preferably 15^C to 70°C using a 
reagent such as sodium hydrogencarbonate and the compound 
represented by the following general formula [IBl 
[0041] 

[Eighth chemical formula] 




[In the formula, Rl, R2, R3, R4 , R5, R6, and the broken lines 
have the same significance as in general formula [1], general 
formula [2], or general formula [3]] and ending with refining 
such as salting out or column chromatography. 

[0043] In general, the compound obtained in aforementioned manner 
may be chemically modified by suitable methods as shown in 
general formula [3] through the use of reagents. For example, 
compound 2 can be converted into a benzothiazolium form of 
compound 3 by acting alkylation agents such as methyl 
trif luoromethanesulf onate on compound 2. Furthermore, the 
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reaction sequence of [lA] and [IB] can be altered by using non- 
aqueous solvents such as DMF. 

[0044] On the other hand, the compound can be synthesized when X 

?n Lnth^?H • ^"f V^^^^^^^^^ Phenoxy by the method presented 

m Synthetic Communication Vol. 24, pp. 2153 to 2158 
specifically, by using a catalyst such as crown ether at a 
temperature of -50°C to 80°C, preferably -5°C to 15°C in the 
presence of a nonpolar solvent such as toluene. 

[0045] The compound presented in aforementioned general formula 
LIB] can be obtained commercially or it can be produced in 
accordance with the method cited in International Patent 
!SSi6r'''^°" 95/06469, as typified by the following method. 

[Ninth chemical formula] 




MOQ 



***** "*-^HH. 



[0047] The compound of general formula [1] or general formula [2] 
obtained in this manner would exist in free form or in the form 
"^f . ^"^^^"^^ ^^^^1 salt, alkyl amine salt, alkanolamine salt, or 
alkaline earth metal salt. In general, the compound of general 
formula [3] would exist in the form of an organic acid salt such 
as acetic acid salt or citric acid salt; or in the form of an 
inorganic salt such as hydrogen fluoride, hydrochloride, hydrogen 
bromide, hydrogen iodide, sulfate, or hydroxide. 
[0048] 
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[Working Examples] The production of numerous compounds that 
present examples of desirable embodiments of the present 
invention are explained in detail here. However, the present 

rSo«?^r restricted to these specific eLmpJIs . 

[0049] Working Example 1 

2-[4-[4-chloro-6- (3-sulfonyl) amino-1 , 3 , 5- t ria zine-2-yl 1 
^h^'^H^ir^^"^" -^^thylbenzothiazole sodium salts (compound 1) 
The dissolution of 1 g of cyanuric chloride in 50 ml of acetone 
sS^fonaJrind dropwise addition of 939 mg of 3-aminobenSIne 

sulfonate and 455 mg of sodium hydrogencarbonate dissolved in 40 
ml of water under ice cooling. Stirring for 30 minutes at that 
temperature was followed by the sequential addition of 10 ml of 
acetone 1.08 g of 2- ( 4-aminophenyl ) -6-methyl benzothiazole 
dissolved in 5 ml of dimethyl sulfoxide, and 910 mg of sodium 
hydrogencarbonate. It was stirred for 15 hours while gradually 
fdded^'^o^^^^ room temperature. 1 liter of 10% brine solution was 
added to the reaction mixture followed by stirring for 1 hour and 
suction filtration to yield a solid that was dissolved in a miJJd 
solution comprising 280 ml of methanol and 70 ml of DMF This 
lo ^^''p'^lT?^ P^°^i^^d to column chromatography using Sephadex LH- 
20 (1.2 liter, methanol eluate). The elution fraction was 
t'^f'r^'^°'^^^^'^'^'^^^^'^^^a'^e<i and dried under vacuum. The resulting 
solid was washed with 50 ml of methanol collected by filtration 
to yield the title compound (1.65 g, 56%) nitration 

ff^^Nf-in?-^^'''^''^ [M-H]-, 1047 [2M-H]-, 1069 

8.34 (m, 8H) , 10.37 (brs, IH) , 10.56 (brs, IH) 
[0050] Working Example 2 

Synthesis of 2- [ 4 - ( 4 -chloro-6-anilino-l , 3 , 5-t ria 2ine-2-yl ) 

aminophenyl] -6-methylbenzothiazole (compound 2) 

This compound was produced in accordance with the synthesis 

procedures of Working Example 1 using aniline and 2-(4- 

ammophenyl) -6-methylbenzothia2ole. (yield 84%) 

FAB-MS (positive mode, m/z); 445, 447 [M+H]+ 

^H-NMR (200MHz, DMSO-d6, ppm) ; 2 . 4 6 ( s , 3 H ) , 7 . 1 5 (m 1 H) 7 35 

itf' 7.35-7.45 (m,' 2H) ,^ 7 . 60-7 . 80-8 . 10 '(m, 

6H) , 10.36 (brs, IH), 10.57 (brs, IH) 
[0051] Working Example 3 

Synthesis of 2- [ 4 - ( 4 -chloro-6-anilino-l , 3 , 5-triazine-2-yl) 
aminophenyl] -3, 6-dimethylbenzothiazolium chloride (compound 3) 
A total of 2.3 g of 2 [ 4- ( 4 -chloro-6-anilino-l , 3 , 5-triazine-2-yl ) 
aminophenyl] -6-methylbenzothiazole was suspended in 100 ml of 
methylene chloride, followed by the addition of 0 70 ml of 
methyltrifluoromethane sulfonate and stirring overnight at room 
temperature. The reaction mixture was concentrated and dried 
under vacuum, after which the resulting residue was refined via 
silica gel column chromatography (eluate = methylene 
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chloride/methanol = 25/1 (W/W) ) , followed by dissolution in 
methanol havxng an 8 0% water content and loading on a colvunn of 
ion exchange resm Dowex-1 (CI form, 50 ml) . The elution 
fraction was concentrated under vacuum and the resulting solid 
m2fhf.Yf^f^^f in isopropyl ether containing a slight amount of 
methylene chloride. Grinding was followed by filtration to yield 

? the aforementioned title compound. (yield 66%) 
FAB-MS (positive mode, m/z) ; 459, 461 [M] 

'H-NMR (200MHz, DMSO-d6, ppm) ; 2.58 (s, 3H) , 4.26 (s 3H) 7 14 
(m IH) 7.35-7.45 (m, 2H) , 7 . 65-7 . 75 '(m, 2H) / 7 81 '(dd,^ 'iH, 
:f=^-^ Hz), 7.90-8.00 (m, 2H) , 8.00-8.20 (m, 2 H), 8 29 (d 

IH, J=1.5Hz), 8.31 (d, IH, 1.5 HZ) 10.48 (brs , ' IH) , i 0 ! 8 4 (br^ , 

[0052] Working Example 4 

Synthesis of 2- [ 4 - ( 4 -chloro-6- ( 3-sulf ophenyl ) amino-1 3 5- 
triazine-2-yl) aminophenyl] benzothiazole sodium salts (compound 

This compound was produced in accordance with the synthesis 
^^h''^ Yf^^ °^ Working Example 1 using 3-aminobenzene sulfonate 
and 2- (4 -aminophenyl) benzothiazole. (yield 60%) 

FAB-MS (positive mode, m/z); 533, 535 [M+Na]*, 511, 513 FM+Hl* 
^H-NMR (200MHZ, DMSO-d6, ppm); 7.30-8.20 (m, 12H) , ' 1 0 . 38 , 
IH) , 10.57 (brs, IH) 
[0053] Working Example 5 

Synthesis of 2- [ 2-chloro-4 -[ 4 -chloro- 6- ( 3-sulf ophenyl ) 
1,3, 5-triazine-2-yl) aminophenyl] -6-methylbenzothiazol 
salts (compound 5) 

This compound was produced in accordance with the synthesis 
procedures of Working Example 1 using 3-aminobenzene sulfonate 
and 2- (2-chloro-4-aminophenyl) -6-methyl benzothiazole. (yield 

T X y 

FAB-MS (positive mode, m/z); 581, 583 [M+Na]% 559, 561 [M+Hl* 
^H-NMR (200MHz, DMSO-d6, ppm); 2.49 (s, 3H) , 7 . 34-7 . 44 m 3H) 
^.■""-^-t -^-96 (s, IH), 7.98 (d, IH, a=8.5 Hz) , 8.23 (d,' 

IH, J=8.7 Hz), 10.3-10.5 (brs, IH) 10.6-10.8 (brs, IH) 
[0054] Working Example 6 

Synthesis of 6-chloro-2- [ 4 -[ 4 -chloro- 6- ( 3-sulf ophenyl ) amino- 
1, J, 5-triazine-2-yl) aminophenyl] benzothiazole sodium salts 
(compound 6) 

This compound was produced in accordance with the synthesis 
procedures of Working Example 1 using 3-aminobenzene sulfonate 
and 2- (4-aminophenyl) -6-chlorobenzothiazole. (yield 51%) 
FAB-MS (positive mode, m/z); 567, 569 [M+Na]*, 545, 547 rM+Hl* 
589, 591 [M-H+2 Na]- ,01/ Lu+nj , 

^H-NMR (200MHz, DMSO-d6, ppm); 7.2-8.2 (m, 4H), 7.30-7 45 (m 
2H) 7.55 (dd, 1 H, J-8.7, 2,2 Hz), 8.03 (d, 1 H, J-8.7HZ), ' 

?n ^-^^ ^^=2.2 HZ), 10.3-10.4 (brs, IH) 

10.5-10.6 (brs, IH) 



ammo- 
e sodium 
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[0054] Working Example 7 

Synthesis of 2- [ 4 - [ 4 -chloro-6- ( 3-sulf ophenyl) amino-1,3 5- 
s^iJr^S^mp^iid'v ) "^^"^""^'^ -e-txif luoroxnethylbenzothiaz^le sodium 
This compound was produced in accordance with the synthesis 

7r^n,°^ working Example 1 using 3-aminobenzenJ sulfonate 
and^ 2- (4-amxnophenyl) -6-trifluoromethylbenzothiazole. (yield 

FAB-MS (positive mode, m/z); 623, 625 [M-H+2Na]% 601 603 
[M+Na]% 1223, 1225 [2M-2H+3Na]* ' 
•H-NMR (200M Hz, DMSO-d6, ppm) ; 7.3-8.3 (m, 4H), 7.30-7.42 (m 

[0056] Working Example 8 

Synthesis of 2- [ 4 -[ 4 -chloro-6- ( 3-sulf ophenyl ) amino-1, 3, 5- 
triazine-2-yl) amxnophenyl] benzofuran sodium salts (compound 8) 
This compound was produced in accordance with the synthesis 
procedures of Working Example 1 using 3-aminobenzene sulfonate 
and 2- (4-aminophenyl) benzofuran. (yield 85%) 

FAB-MS (positive mode, m/z); 516, 518 [M+H]% 538 540 rM-H + 7Ni«i* 
lHT,''^10^.^4T(b"r' s'^^'Th?"' ^-^-^-O " «>' 10%'/',i:iy 

[0057] Working Example 9 

synthesis of 2- [ 4 - [ 4 -chloro- 6- ( 4 -methoxy-3-sulf ophenyl ) amino- 

ZLil , :a ^ aminophenyl] -6-methylbenzothiazole sodium 

salts (compound 9) -^^^^^<■ 

This compound was produced in accordance with the synthesis 
procedures of Working Example 1 using 3-amino-4-methoxybenzene 
sulfonate and 2- ( 4-aminophenyl ) -6-methylbenzothiazole . (yield 

FAB-MS (positive mode, m/z); 555, 557 [M+H]* 

^H-NMR (200MHz, DMSO-d6, ppm); 2.46 (s, 3H) , 3.79 (s, 3H) , 7.00 

|b;3:"iHr?o!5rkrI;^?Hr^' VH), Vo.l5 

[0058] Working Example 10 

Synthesis of 2- [ 4 - [ 4-chloro- 6- ( 2-chloro-5-sulf ophenyl ) amino- 
1, J, 5-triazxne-2-yl) aminophenyl ] -6-methylbenzothiazole sodium 
salts (compound 10) 

This compound was produced in accordance with the synthesis 
procedures of Working Example 1 using 3-amino-4 -chlorobenzene 
sulfonate and 2- ( 4 -aminophenyl ) -6-methylbenzothiazole . (yield 

FAB-MS (positive mode, m/z); 559, 561 [M+H]% 581, 583 TM+Nal- 

I SBN's l^n°T """o^ ^''T.-^.^.' ^^^'^ 2-^^ 3H): 7.38-7.38 ^Tm L), 

7.55-8.10 (m, 9H), 10.20 (brs, IH) 10.55 (brs, IH) 
[0059] Working Example 11 



-17- 



lllnTl"^ f (4-phenylamino-3-sulfophenyl) 

sodium salts (compound 11) a^^^j-c 
This compound was produced in accordance with the synthesis 
procedures of Working Example 1 using 3-amino-2- ^^^^^^^s 
phenylaminobenzene sulfonate and 2- ( 4 -aminophenyl ) - 6- 
methylbenzothiazole . (yield 60%) 

FAB-MS (positive mode, m/z); 616, 618 [M+H]% 638 640 rM+N«l- 
[0060] Working Example 12 

Synthesis of 2- [4- [4-chloro-6- f (E) -2- (4-nitro-2- 
sulfophenyl)ethenyl]-3-sulfophenyl amino-1 , 3 , 5-triazine-2-vl ) 

;Sr™'^^^H^"""^''^^^"""°^^^""°^" 2-sodiu^ ^alts (comJoSnd L) 
This compound was produced in accordance with the synthesis 
procedures of Working Example 1 using 3-amino-4- [ (E) -2- (4-Sitro- 

fS""^^^ ethenyl] benzene sulfonate and 2- ( 4 -aminophenyj ?"-6- 
methylbenzothiazole. (yield 97%) iK-'pnenyx; b 

Tm-2H + 3nJ^^'^^'^''^ "^^^ [M-H+2Na]% 818, 820 

'H-NMR (200M Hz, DMSO-d6, ppm) ; 2.46 (s, 3H), 7.2-7.4 (m IH) 
7.6-8.7 (m, 14 H) , 10.4-10.7 (m, 2H) ' 
[0061] Working Example 13 

Synthesis of 1" [ 4 -chloro- 6- [ 4- ( 6-methylbenzothiazole-2-yl ) 
phenylamino]-l,3,5-triazine-2-yl amino) -7-naphthalene sulfonate 
sodium salts (compound 13) = i^i j-onate 

This compound was produced in accordance with the synthesis 
procedures of Working Example 1 using l-amino-7-naphthalene 
sulfonate and 2- ( 4 -aminophenyl ) -6-methylbenzothiazole . (yield 

FAB-MS (positive mode, m/z); 575, 577 [M+H]% 597, 599 FM+Nal* 
[0062] Working Example 14 

fm?S5^?^^ [4- [4-chloro-6-- [3- (2-hydroxyethylsulf onyl ) phenyl] 

tSompoiAd'l4)''^^^^'^'^^ aminophenyl] -6-methylbenzothiazole 

This compound was produced in accordance with the synthesis 
^5h = ^'*V''^^^°o ^^^'^i^g Example 1 using 2- ( 3-aminophenylsulf onyl ) 
?S M^\^ f"^ '"i''°^^^"^^^~^"'^^^^yl'=®'^^°thiazole. (yield 68%) 
FAB-MS (positive mode, m/z); 553, 555 [M+H]* 

4i-NMR (200M Hz DMSO.ds, ppm); 2.46 (s, 3 H) , 3.45 (m, 2 H) , 
3.70 (m, 2H), 4.94 (t, IH, J-5.3 Hz), 7.35 (dd, 1 H, J=8 4 1 3 
HZ), 7.66 (m, 2H), 7.7-8.2 (m, 8H) , 10.67 (brs, 2H) ' 
[0063] Working Example 15 

Synthesis of 2- [4- [4-chloro-6- [3-sulf amoylphenyl) amino-1, 3, 5- 
triazine-2-yl) aminophenyl ]- 6-methylbenzothiazole (compound 15) 
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This compound was produced in accordance with the synthesis 
procedures of Working Example 1 using 3-aminosulfonyJami3e and 2- 
(4-aminophenyl) -6-methylbenzothiazole. (yield 42%) 
FAB-MS (positive mode, m/z); 524, 526 [M+H]*, 546 548 PM+N;:,!- 
^H-NMR (200MHz, DMSO-d6, ppm) ; 2.46 (s 3H) 7 2-8 i (i ^%L 
10.65 (brs, IH), 10.70 (brs, IH) ' 
[0064] Working Example 16 

l^f 2-f4-[4-chloro-6-[3-morpholinosulfonylphenyl) amino- 
1^3,5 triazine-2-yl) ammophenyl] -6-methylbenzothiazole (compound 

This compound was produced in accordance with the synthesis 
procedures of Working Example 1 using 3-aminopheny?^Slf SnJ ! 
morpholme and 2- (4-aminophenyl) -6-methylbenzSthiLo^e 7Jield 

FAB-MS (positive mode, m/z); 594, 596 [M+H]% 616 618 TM+N^l- 
;ii-NMR (200M HZ, DMSO-d6, ppm); 2.47 (s, 3 H , "fgo (m, 

?o'67^7brsr^2Hr'" ^ "=^-^' ^-^"^-^ ( J "o^H ) , 

[0065] Working Example 17 

Synthesis of 2 - [ 4 - [ 6- ( 4 -amino-3-sulf ophenyl ) amino-4 -chloro- 
s;its"(coSpou;;^I^)^ aminophenyl]-6-methylbenzothiazole sodium 

= °^ 2-(4-aminophenyl)-6-methylbenzothiazole was 

Jcrcoojfna'of T m?^ r'''' ^^^^^-^^ ^^e dropwise addition un^lr 

ice cooling of 1 ml of a solution of DNF in which 100 mg of 
cyanuric chloride was dissolved, followed by stirring for 30 
minutes at that temperature. That was followed by dropwise 
addition of 97 mg of 2 , 5-diaminobenzene sulfonate dissolved in 3 
ml of water and 136 mg of sodium hydrogencarbonat e at that 
temperature. This was stirred for 5 hours while slowly returned 
to room temperature. The reaction mixture was subjected Jo 
suction filtration, and the filtrate was provided to column 
chromatography using Sephadex LH-20 (170 ml, methanol eluate) . 
The elution fraction was fractionated and concentrated under 
vacuum to yield the title compound (127.5 g, 42%). 
FAB-MS (positive mode, m/z); 540, 542 [M+H]" 

."-ir^,^<200M HZ DMSO-d6, ppm); 2.46 (s, 3H), 5.61 (brs, IH), 
6.65 (d, IH, J-8.5 Hz), 7.12-7.40 (m, 2H), 7.51-7.70 (m IH) 

^on«Ei\/"C-^"^' 9.85-10.00 (brs, IH) , l6 ! 35-10 . 4 7 (bil; ^H ' 
[0066] Working Example 18 

Synthesis of 2- [ 4 - [ 6- ( 4 ' -amino-5 , 5 ' -dimethyl-2 , 2 • - 
diphosphonobiphenyl-4-yl) amino-4-chloro-l , 3 , 5-triazine-2 - vl ) 
aminophenyl]-6-methylbenzothiazole 2 sodium salts (compound 18) 
This compound was produced in accordance with the synthesis 
procedures of Working Example 17 using 4 , 4 ' -diamino-5 5'- 

2''!I!!^^^^;:^'2':^^P^^"yl-^is'='^n^e'^es^lfonate and 2 - ( 4 -ai^inophenyl ) - 
6-methylbenzothiazole . (yield 13%) 

FAB-MS (positive mode, m/z); 746, 748 [M+ Na] \ 768, 778 [M-H+Na]- 
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H-NMR (200M Hz, DMSO-d6, ppm) ; 2.01 (s, 3H) , 2.12 (s 3H) 2 46 
(s, 3H), 4.8 0 (tors, 2H), 6.90-7.0 0 (brs, IH), 7 19 (d 2H T-fi " 
HZ), 7.33 (dd, 1 H, J=8.3, 1.2 Hz ) , 7 . 66-8 . 12 (xn 7 ' 
H), 9.86-10.06 (brs, IH) , 10.43-10:52 (brsj IH) 
[0067] Working Example 19 

2- [4- [4-chloro-6- (3-borophenyl) amlno-1, 3, 5- 
^compoSnd 19^ ^"^^^^P^^^^^l- ^-"'^thylbenzothiazole sodium salts 
This compound was produced in accordance with the synthesis 
procedures of Working Example 17 using 3-aminophenyr borati and 
2- (4-aminophenyl) -6-methylbenzothia2ole. (yield 72%) ^""^ 
FAB-MS (positive mode, m/z); 489, 491 [M+Hl* 

^H-NMR (200M Hz, DMSO-d6, ppm); 2.46 (s, 3H), 7.37 (m, 3 H) 7 6- 
8.2 (m, 8H), 10.30 (brs, IH) , 10.55 (brs, IH) ^' 
[0068] Working Example 20 

?^?a^Tni^9°^i f ~ [4- [4-chloro-6- (3-hydroxyphenyl) amino-1, 3, 5- 
(JJmpoSSd 2X[' amxnophenyl]-6-methylbenzothia.ole sodium salts 

This compound was produced in accordance with the synthesis 
procedures of Working Example 17 using 3-aminophenoi anS 2-(4- 
amlnophenyl ) -6-methylbenzothiazole . (yield 43%) ^ ^ 
;^H-NMR (200M HZ DMSO-d6 ppm); 2.46 (s, 3H), 6.56 (brs, IH) , 
7 13 (m, 3H), 7.35 (dd, 1 H, J=8.6, 1.5 Hz), 7.96 (m, 6H) 9 55 
(brs, IH), 10.24 (brs, IH), 10.57 (brs, IH) ' 
[0069] Working Example 21 

Synthesis of 2- [ 4 - [ 4-chloro- 6- ( 3-carboxyphenyl ) amino-1, 3 5- 
^compouJd 2^t^ aininophenyl]-6-methylbenzothiazole sodium ^alts 
This compound was produced in accordance with the synthesis 
procedures of Working Example 17 using 3-aminobenzoate and 2-(4- 
amxnophenyl) -6-methylbenzothiazole. (yield 62%) 
^H-NMR (200M Hz, DMSO-d6, ppm); 2.46 (s, 3H) , 7.35 (dd, IH, 

^b^;:'iH)-f ;o:62'(^L:"iH^ ^=^-° ^-^-^-^ ^«>' ^^-^^ 

[0070] Working Example 22 

Synthesis of 2- [ 4 - [ 4 -chloro- 6- [ ( D, L) -prolinyl ] imino-1,3,5- 
triazine-2-yl] aminophenyl] -6-methylbenzothiazole sodium salts 
(compound 22) 

This compound was produced in accordance with the synthesis 
procedures of Working Example 17 using ( D, L) -proline and 2-(4- 
ammophenyl) -6-methylbenzothiazole. (yield 35%) 
FAB-MS (positive mode, m/z); 467, 469 [M+H]* 

\H-NMR (200M Hz, DMSO-d6, ppm); 2.00 (m, 4 H), 2.46 (s, 3 H) 

8.1 (m, 6H) , 10-56 (brs, IH) 
[0071] Working Example 23 
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Synthesis of 2- [ 4 - [ 4 -chloro- 6- [ ( D, L) -serinyl ] amino-1 3 5- 
^compoCnd iat^ aminophenyl]-6-methylbenzothxa.ole sodium salts 
This compound was produced in accordance with the synthesis 

h''^^.?^.''°^^^"^ Example 17 using ( D, L) -serine Snd 2-^4- 
aminophenyl) -6-methylbenzothia2ole. (yield 32%) ^ ^ ('i 

ESI-MS (negative mode, m/z); 455, 457 [M-H] - 911 r2M-Hl- 
MR (200M HZ DMSO-d6 ppm) ; 2.45 ( s , 3H) I's-^fS 11, 2 

n c o'n / ^-^^ 1 «' J=8.5, 1.4 Hz), 7.38 (br 1 H) 

7.9-8.0 (m, 6H), 10.31 and 10.38 (2brs, IH) ' 
[0072] Working Example 24 

tr?iSTni^:.°^i f ~ [4-chloro-6- (antipyrine-4 -yl ) amino-1, 3, 5- 
^compoSSd 24?" ^"'^"^Ph^^yl-e-^^^thylbenzothiazole sodium s;its 
This compound was produced in accordance with the synthesis 
procedures of Working Example 17 using 4-aminoantipyrInJ ild 2- 
(4-aminophenyl) -6-methylbenzothiazole. (yield 68%) 
FAB-MS (positive mode, m/z); 555, 557 [M+Hl* 

(t'''?H)^^T3'l''lTm^°"6''l^ ^T^A 2-^^ 3.15 

Joa73?^ working -Exim^lJ fs' ' ' '"^ ' '^'^^ 

f^^^S^H"^^ ?f 2-[4-(4-chloro-6-methoxy-l,3,5-triazine-2-yl) 
ammophenyl] -6-methylben2othiazole (compound 25) 
This compound was produced in accordance with the synthesis 
H^,'^??''"'"? E:xample 17 using a solvent amoSS? of 
.C^S^ 2- (4-aminophenyl) -6-methylbenzothiazole. (yield 38%) 

FAB-MS (positive mode, m/z); 384, 386 [M+H]* lyieia jBo) 

(dd^'^'V^T's l^^'fiT'^V^'fi ^P^^^^ ^-OO 3H), 7.35 

(brs, lA) ' 7.8-8.0 (m, 4H) , 8.0-8.1 (m, 2 H) , 10.90 

[0074] Working Example 26 

Synthesis of 2- [ 4 - [ 4 -chloro-6- ( 3-methoxy ) phenoxy-1, 3, 5- 
l^rt.tlT~r.%~^^ll aminophenyl] -6-methylbenzothiazole (compound 26) 
A total of 106 mg of cyanuric chloride was suspended in 10 ml of 
toluene, followed by the addition of 79 mg of potassium 

e?hS^^^?^^' I'^J^'^ ether ( 18-crown-6) , 72 mg of 3-methoxy 

ethanol, and stirring for 3 hours under ice cooling The 
reaction mixture was passed through a cellite filter and refined 
^^t^^^"^^ column chromatography (10 ml, eluate hexane- 

methylene chloride = 1-2), followed by redissolut ion in 4 ml of 
acetone, the addition of 188 mg of 2- ( 4 -aminophenyl ) - 6- 
methylbenzothiazole and 31 mg of sodium hydrogencarbonate 
dissolved m 1 ml of water. This was then stirred for 7 hours at 

llT^llT^lt ^""^-^ °^ °^ aforementioned compound 

was then obtained through the same operations as in Working 
Example 1 (yield 19%) . j^my 
FAB-MS (positive mode, m/z); 476, 478 [M+H]* 
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T^^"'^J^°?1"/'■ ™so-d6, PPT); 2.46 3H) , 3. SO (a. 3H) , 7 35 

[0075] The telomerase inhibitor pursuant to the present invention 
as used xn inhibiting the additive reaction of tSlomere slque^cSs 
at chromosome terminals for treating diseases associated witS 
pirsulnr;; t:S;\^"^°"?""" i-hibitory effect of the aa^pZund 
TrffV mVk^ present invention is explained below. 

iriaX Metnod 

activity can be measured, for example, by the TRAP 
P^^f-'^t^d by Kim et al . (Science, Vol. 266, pp. Joil^loiS 
1994) . Telomerase inhibiting activity can be measured bv 
SrONcSr?RirLrrr ^""^ presence of examined co^poSnd using 

KvoS^ SL ; telomerase activity detection kit marketed by 

Kyowa Medics Inc and comparing the reaction results with thosJ 
m the absence of examined compound. This is explained 
concretely below. In accordance with the method cited in the 

^1^. reagents are mixed with extract prepared from U937 cells 
and combined with examined compound to prepare 50 microliters of 

^ttilrZ brS^sLl'^""^' • °f the'^examlned compound wSre 

prepared by dissolving compounds represented by general formula 
[1, general formula [2], or general formula [3] in DMSO anS 

with distilled water to complete 2% DMSO so^Ctions 
In addition, reaction mixture (control) absent the examined 
compound as well as reaction mixture (background) absent Se cell 
extract were prepared concurrently with the test and were 
provided for the following reaction. 

[0076] All reactions were carried out in a thermal cycler. 
Telomerase reactions were carried out following incubation for 30 
minutes at sec, after which the temperature was immediately 
raised to 94°C. That was followed by incubation for 10 minutes 
tSocATY.oo" H °%%o^^? reaction in 30 cycles (94oc/30 seconds? 
55 C/30 seconds, 72°C/1 minute) . Following conclusion of all 
reactions, the generated DNA that was contained in the reaction 
was analyzed by polyacrylamide electrophoresis. Part of the 
reaction mixture was subjected to 12.5% polyacrylamide 
electrophoresis followed by gel staining. The DNA ladder bands 
were then quantified by molecular imager made by Biolat Inc for 
every SIX bases that were created. The telomerase inhibit^Ag 

• samples was determined based on the individual 

?oLS^rJ"be!ow:" ^""^ control, and background by applying 

[0077J 
[Formula 1] 

test value-backcrround value ) x 100 (%) 

control value-background value 

[0078] Results 
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compounds 1, 3 4, 5 6 7 9, 11. 12, 13, 17, 18, 27, 28, 

lo'o m?;romof ;ono;nti4tioAs'° ^^^-^^^^-^^ Inhibited telon^erase at 
[0079] 

[Kffects of Invention] The compound pursuant to the present 
'■30^0?^°'' Y?^ discovered to have a telomerase inhibiLJJ SJfect 

Specifically, the compound pursuant to the present invLJion w^s 
found to be useful as a telomerase inhibitor invention was 
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rm^^3j "FfE— iis:^ 111 




J*^tL^:h.3fi^U'r. CH, CHa , O, S, N^fcFi 



t2J 



C— [2] ^c::fcV^-CRl, R 2 S.I^R 3 f^^tb^n 
MiftS^WUXt .fct/'^C 1 ~ 1 O coT'yun^v'^j;?: 



W 



"4 „ 

[— *a:^ [3] ^C:fe^^XRl, R 2^UfR 3 

^m^iux. Tkmm^. si^i^^wux^ J:v^c i~ 1 e 

XJiN^. W{^K^^^:=^L.X>b il^^C 1 — 1 6 CO 
tK^S. <S#Sr^^^UXt> J:V^C 1 — 1 0<7:)7^/Un=3^i/ 



m^mi 0} Tia— jis;^ [3] 

Kb 3 J 



[33 



imT-Xfe^.^ra'^UtX^/c:i^Y;iSi:^7-y'^3^f^7':^ ^ 
[^^:^l 2] «^:^1 OsB^coiL-a^f^jifi^tT^m^&^J 
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lo o o 1 1 

[ O O O 2 ] 



[O O O 3] 

[ O O O 4 ] 

mvNfc^ufco -rj^^fc»'ib, ^mm\^^oy (d ^ (13) 

I0 0 0 51 CD hV^%^i^'Wi&^^\^^ 7b>o. ^vz 

( 2 ) <b'^^(7:>:9'^*/ij> 300—1500 -efcs ( i ) 

(3) TIB— [1] 
[ O O O 6 ] 




[ O O O 7 1 [— [ 1 ] {Cj^U^-CR 1 . R 2.1^^ 

c 1 — 1 6coii:^^fcfi:5>(i^3^4^cor/i-^/ws. 

^^U-Ct> <t l/^C 1 — 1 O COX^U:=i^->'J&, ^^r3>5^>'Jt^ 

R5:&t;fR6f^^tt^n?A35:ux. CH, CH2 , o, 

S, N*;^cfi«m^^WU-Ct>^V^C 1 ~1 007-/1-=^ 

yi<.mm. ei^ir^^wu-r^i J:v^c i~i ocoryv 



N 



(4) _hiH (3) <D—m^ [1] -C^^ix-S-ft-^^j^ifi 

(5) ^^iS^JX-^^a (3) tB^CO^Ig, 
[ O O O 8 1 ( 6 ) TIE— L 2 ] 

I O O O 9 1 



lOOlOl [— [2] ^^::^o^/^-CR 1 , R 2^'^r 

c 1 — 1 6 coiiL^g^fcj^^d^^^^oxyL'^yw^. mmm 

^^l^-Ci^X^^c 1 — 1 o t^^T-zv^j^'^S. ^^ti<^:>^J^ 
Tkr^^. J:v>c 1 — 1 oco 



(7) (6) mm.(7:>i\::^^^fz.\-x^(7:>m^m\^n^\^o 
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(8) (6) mm(7:>it-^!^jcn^(7Dm^mcwf^\^o ^ 

(9) ^.^m-c^^ (7) mm(^^M. 



[O O 1 1 ] 
[O O 1 2 J 
[ft 6 1 



(1 O) TIB— ^i*^ C3] 




w 

/ 



[O O 1 31 C— [3] {C4b^</^-CR 1, R2^R 
C 1 1 6 <^lS:^^^citi5>|l^i^4^c0 7-/>df./L.S, 

L.■rt>J:^^c 1 — 1 0 0 7-/^=3 =5r>^^, ^^u^i^m 

CH. CH;, 3^«N^. WfiSmS^^irU'Ct^ J;v^C 1 

^im^. ^^nr>$^:xi^^, -r^y^, fcj-i^^emT- 
^^^^^ ^^>Sxt*M^S^WUx ^^1.^:7 ^ydrv-S^. 

13 ^ V-i^^-C J5 j^^^Uf X ^ Y i;^^ y 

(11) do) BS^feco^tl'^i^^^cfi^co^'^&tFicrF^ 

(12) _bis do) mm(^it^<^j(,i^^<7ymmm}\zn 

(13) *T:3gS^JX-*>^ (11) td^co^i^ 
lO O 1 4l 

nm::im^^thfJ:l^7bK ^^*;eiS3 O O — l 5 O O-Cfc 

'5^^^w*u<. ^-ct3 5>^a/55 4 o 0 — 9 o o -e*? 

(3) (6) xM-^t:^n (lo) ^gfa^c^t^i^S: 

[GO 1 51 _L3zEU;^c. — [1] ^fcti— JK^ 

C2] *3tfi-^^ [3] {^*5(tSSt U-r^^^xSR 

1, R2, R3^;l:fe^^x, ®4fe^^W UX J; V ^ c 1 ~ 

tK^^. mmmi-^sco 

{^i^. y^/u, ^^yix^ 37^^/1^, y</u^^^u^ j^^^-rv 



C33 



¥0 O 1 61 SifeJ^Sr^UT:t>J;VNC 1 — 1 0 0:r/v=T 

ie^*u<fii~3xfct). mmmtL.xi-±. jiihci-- 

[o 0^71 [1] , [2]. [3] ^r*3f:^:5^ 

i: U-C?j^^ttS R 4 , R5, K6tCl:}S^^X. M^S^^ 

uxt>J:v^c 1 — 1 o<?D7'/v=^r>'i-r:x^^T>^^(;ox7t' 

=¥/l-Sfii^^^l~5(D^cO;dW*U<. Si^^ctUX 
f^. _hiac 1 — 16 cO[i:^^;^cf^5>Ji^^it^co7'/^:^yu^ 

[O O 1 81 [1] . [2], [3] 

y jL{'Xz^i-/\^^/\.T ^ y m^nmm^m ux t> j; v ^^ 
mm-rxym^A^rnvfibrL^. «^^^^uxt. 

^fil — 1 6 X^^:z <i:;e)S$?^ U< . ^i^l — 5Xfe^ 

xt^. _hsac 1 — 1 G(r>m,m^tz\±'^mmJ(k(Dy^/ue>r/v 

^{r *5 (t ^ 1^ (7:>-^-y =^ -/i.^<r>T V — /i^S 

oxf^2-^x«m$n^r ^ y^-'^tf-^y 
[o o 1 91 ems^:#ux% J;^.^5$=W^r ^ 

-fe^/K t-y-^yp. t-y ^::;^^r^j^, -f ^ iS^'y^ 

yyu, =F^^-yi., :7^y^/^^ =^yyyu. ^^Ky/v^j^s 

UXfi. JiiEC 

1 — 1 s<n>m.m^i^yx^^m^<r>-r^\^^j\^m\z.if^n:^m. 

Tf\-^=-f\^m. y—Vym. ir^'^^/i.^ 
y, :^/U7f^z7 zxi^/wr ^ y ^ t Kc3^s-':7^-/>7'^ 
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[ o o 2 o 1 m^m^m' u-c^ J:v^c i ~ i o (t^t-/^^ 

^t^^tl^-Cl^^ _hlSRl, R2, R 3 {C^DttSeii^^ 
^WU-r ^ ci;\/^C 1 ~ 1 O •^^-r/L-iii^^-^St Ct>cO;i>5 

-So 

t o o 2 1 ] — [3] {c4oJt^s<^r ux^^naw 

[0 0 2 2] — iiS!^ [1] , [2] , C3] i^:}3n^m 

^^.^^(DmWM'^^ C 1 ~ 1 6 CDT/V^^^/VT'V^^ 
[o o 2 3) — [3] z- 

:7:y^^::^->', m.m-f^->^. mzm^:^i^. 3^m^ 

loo 2 4] :^^m<7:>^t^^co^ti>m^m'-mi.i^i>(7:> 

t*. [2] [3] tC5*VNX. Rl, R2, R 

^^L-x^iv^c 1 — 1 6 oii[^3i:f-±5^ne^^#t(7)r/u-:¥ 

/t^^^^l^. R4;!)^CHXfi^^;0^-a^-^^>j^U, X, 
t J:v^^W^T' ^ y ^^^U, — [3] ^c*5l/^x^i 

[0 0 2 5] — [1] JK^ [2] ^fcfi— 

/isr^ [3] 'cm^th^4t^ii^M.xj^^(Dm^mcwFm\^ z> 

a±&<!r L-XJi. -^J;^J^^cot><?5/55^(-f f>n^o 2- [4 

— [4— ^Du — 6— (3 — :7 cr^yi^) x 5: y — 
1, 3, 5 - h y 7-^:^:^- 2 — f y ^ y ^ ^-/u-] 

— 6 -y ^/^-<>'>^^T-i/— /u^tZ-^cof^^^n-S-^ 
(-SAT. t\^^Z>) . 2— [4— (4— ^mo — 

e-T-xzyy-i, 3, 5— hy7'i^>^-2 — f/i^) r 
^ y' :7:zi:=i/v] — 6 — y ^/v^>^>^^7'y~yv^tJ^-?:(?D 
nm^tL^m. (£JtT. Yt:'^*&2 ir^^^) . 2- [4- 
(4 — C2 cr — 6 — y y - 1 , 3. S—hVTZ^l.^ 

— 2 — T % y z7 3:. ^/v] — 3 , 6 — ^/l^-^:^ 



■5) . 2— [4 — [4— ^^nci— 6— (3 — ;^/l-J3>:7^ 

7-5:^—1. 3, 5 ~ h y r 2 -^/i^] 7- 

(i^XT. f t-a-i^ 4 I. ^ 9 ) . 2- [2— >^tici-4_ 
[4— iJ'trta— 6— ( 3 — ^/W7^:7^c=i/^) 7- ^ y _ 
1, 3, 5 — h y 7^ V? V— 2 — -Y/V] T5y:7^:r^/^] 

— 6 -y ^/P-<>^>^^7':/— /i-^t;?-^cot«p^^^x^i£ 

[00 26] 6 — C3 i=[ — 2 — C4— [ 4 — ^ a — 6 

— ( 3 — >'^:=:yW) T^y — 1, 3, 5— hyT' 

2 — fyu] 7- 5: y ::7 ^/ix] -<>^y'^7'>^— /i-^ 
u^^corp^^ifxa:^ (ii^T. -fb-g-i^e <tVN^) . 2- 
[4 — [4_^n20— 6— ( 3 — ;^y^A^:y d^^/v-) t" ^: 

y— 1, 3. 5-hy7'v?V-2 f/l-] 7- ^ y ^^r:^ 

/l^] — 6 — h y :y/L'::t-D y ^/V>^>'V'5^7'>^— 
cOtT^^tL^SJfe (i^AT. -fb-^i^? .^V^5>) . 2- [4- 
|:4 — t3 a — 6 — (3 — ^^/Uyfl^^ar^cr^yV) 7-:^:^ — 

1. 3, 5— h y 7'-:>:x— 2— --f/w] r ^ y :7ci^^/P'] 

V^9) . 2- [4— [4—^130 — 6— (4— yh^i^ 

— 3 —:^/uyf^'y :::z-/u) T^y~i, 3, 5— hy^i^ 

2 fyu] 5; y :7 ^ ^n/^] — 6_y^y^^>.y^ 

9) . 2— [4— [4— ^ua— 6— (2—^5^1313 — 5 

— "T^y — 1, 3, 5— hy7"-^>'- 
2— r/>] T^yr^^^/H — 6 — y 5^/w<:^>^^7'i/ 

[0 0 2 7] 2- [4- [4— i^^an— 6- ( 4 — :7 ^ 

— h y 7^ V— 2 — ^yix] T^^y-y^^/u^ _6— y^ 

4^1 l^^/^5) . 2— [4— [4~i?crt3— 6 — 

C (E) —2— (4~^ hc3 — 2— >^/U:!^:7rcc=i/^) ^ 
^n/U] — 3 — ^/Vj}^::7cn— /p-] T'^y—l^ 3^ 5_ 

h]jy-z^> — 2 — f/p] 7^ ^ y ^'aijri/v] — 6— y^/^ 
-<>-i^^T-./— /l-iSlOf^<75f^^$;tX^|g (^^r. ^b-^i^ 
12<h:V^5) > 1— [4— i^oa — 6— [4— (6— y 
^-/u^i^y^y-y^/u— '2 :y ^^/-uy z yl — 
1, 3, 5— hyxv^>'— 2 — f/vT-^y] —i—-r^ 

13i:l/^5) . 2— [4— [4— iJ'ciu — 6— [3- 

— 1. 3, 5- h y 7'v?>'-2— y ^'^^jzi 

— 6 — y ^/u-o-y^^^T-i/— /p^^t/^tDf'iF^^n^ 

^ (^T. it^^l 4<^V^5) . 2- [4— C4-i:^C7 
1=2 — 6— ( 3 — T-^^/i^::? -yu) 7-^^—1^ 

3, 5 — h y T'v^v— 2 — -fyu) y^y^z^c^/v-\ — e 
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[0 0 2 8] 2- [4— [4-i5^crD— 6- (3-^/1- 
^v':^— 2 — -f/U) T'^yP'zc^/P] — 6— p<^/^^>' 
irl^^p) . 2- [4- [6- (4-7-^ y-3-J=^/l-?}> 

2 f/V] X ^ y ::7^ -yi.] _ 6 _ ^ .^^^.^^.y^ 

^) . 2- [4- [6- (4* -7-5:^-5, 5* -Z^ 

p^^/u— 2, 2' — tf :7 3i=/v— 4 — ^'i^) 
r ^ y - 4 — t3 13— 1 , 3, 5— h i; xi-?:^— 2 — 

t/-?:<^>l^^$^xS:^ (iJJ^T. fb^*^ 1 8 V ^ 5 ) . 2- 
[4— [4— i^'citi — 6 — ( 3 — Tjf o 7- ^ y 

-1, 3, 5 - h VTt^:^- 2 /u-^ T^y^z^c.^ 
^u] - 6 -y ^/t--<>'y^7'>y^/^^t;j^<7:>fF^^;^;5 
(^T. ^b-^i^ l^«i:l/^5> , 2 - [4 - [4-^t3 
a — 6— (3 — t -cz=.j}^) r^y — 1, 3, 

5— hy7'v?>^-2 — f/v-] y — 6— y 

I00291 2— [4— [4— ^an— 6— (3— >?7/V 
T'^y— 1, 3, 5— hy7'v?>'— 2 

— f/i^] 7- ^ y — 6 — y ^^/v-^^^y'^r y"— 

2— [4— [4— ^oa — 6— [ (D, L) — >^ui;r:i 

/i^] ^y-1, 3. 5 - h y T-s^^v-- 2 — r/v] 

(£AT. >fb'^i^2 2 ^rV>5) . 2- C4- 
C4 — C2 T3 — 6 — [ (D, L) — iryrrxyu] T'^y — 

1, 3, 5 - h V yz^>'- 2 /u2 -r ^ y-y 

— 6 -^^/^-<>'y5^7':y— /^^t/^<7:»rF^$tLaig 
(JUAT, <t:-^i^2 3 . 2-- [4 - [4-^5^00 

— 6— (7'>'^fc^y 4 f/U) y^y — i^ 3^ 5 

— S y 2 — -T/v] 7- ^ y :7 ^ — 6— y^ 

i^24i:t^5) . 2— [4— (4 — ^ ti o— 6 — y h=3^ 

1 , 3, s-hyT^s^i- — 2 — T/w) T^y rT'znzcr:. 
— e-y^/i^-o-y^T^y— /i^^r/^cof=F^^tts 

(JiJ^T. ^t^!^2 5 ti.^^) . 
I0 0 3 0] 2— [4— C4-^T3C2— 6— (3— yh 

v'mydri/— 1, 3, 5 — h y 7'e;^>'— 2 — 
/t-] 7^ ^ y -^zt.^/!^] — 6 — y ^/i^-o-y^^T-y— /i^^ 

t^-ecT^rp^^tb^:^ <l::'a-#J2 6 „ 2 — 

[4— [4— i^t3C2— 6 — ( 3 — >^^c=^/P) 7^5: 

y — 1, 3, 5 — h y 7'-:^>'— 2 — -f/v] T'^ y — 3 — 
y^yu^'^— yt-] — 6 — y ^/v^>'y^7'y— yws.t;«^ 
corp^^tbS:^ (£J^T. <b:'^^2 7 , 2- [4 

— C4— iJfaci — 6 — ( 3 — x ^ y — 



1, 3, 5- hy7"i;'^^-2— f/u] y p^^ci^/w] 

4t (iJAT. ^t^^2 8 t\^^^) . 2— [4— [4— ^C3 
t2— 6— ( 3 — ;J^/W>^:r7c=:=i/^) T'^y— 1, 3, 5 — 
h y Xi^^-— 2 — -^'yU] 7" ^ y :7 _.6_^y-;;^ 

it^mz 9 . 2- [4- [4-iJ^t2tr-6- 

(3 ->^yP5j;::7^:=^/P) T^y-l, 3, 5— hy^v^ 

[0 03 1J 2- [4— [4 -iJ' D in - 6 - (3-^^/1^ 
7j>7^c=c=^/V) T^^y— 1, 3, 5 — b y Tv^^- 2 — 

yu-] r^y:^^-/!.] -4 -y ^/V'-^^xy^T'y— ywjt 

Of-^CT^t^W^tU^:^ (^T. ft;'a^i^3 1 ti/^^) . 2- 
[4~ [4— i^CJCi— 6— (3 — >^/V/jN:y 7^^ 

y-1, 3, 5- hyxv?>'-2--r/^] 7-^ y:^^^ 
/i^] - 4 . 6 --:^y ^^yv-o^y^ry— /uiit/^^cDfi^^ 

^tLS:S (£JtT. i\:,^^3 2 . 2- [4- [4 

— ^t3Ci— 6— ( 3 — ;?^/l^33>:7^:r^/V) ^ y _ 1 ^ 
3, 5 — h y T'v?^'— 2 — ^71-] 7- ^ y :7;ii^/V-] —6 

T. <b^i^3 3 . 2~ [4- [4— i>ac2-6 

— ( 3 — ;^/^?j^:y irn^/w) x^y — 1. 3, 5— hyT' 

34i:V^5) . 2— [4— [4— :?^crD— 6— (3— 

/i-3!}^>^3i— /p) x^y — 1, 3, 5 — h y 2 - 

W/V] 7^ y 17 31::^/^] _ 6 —Ji^^yU^ ^^-T' y — yi^ 

I00321 2 — C4 — (4— ^C2t3 — 6 — 

— 1, 3, 5 — h y 7'-i^>'- 2 7'^y37n.^ 

- 6 -y ^/l^-^^^y^ry— /L-^O^^Of^^^tL-S 
^ (Ji^T. ^b-a-^^S 6 . 2— [4 — [4-i5^t2 

c^— 6— ( 3 — T^^y— 1, 3, 5 — 

h y T'v^i^— 2 — f /V] 7^ ^ y ^ c=iyu] — 6— y^/w 

#J37«!rV^5) > 2— [4— [4 — nr ti — 6 — (3 — 

r ^ y- 1, 3, 5-hyr^^>'-2 
— /i^] 7^ ^ y :7:3i^yp-] --s:>'y^=^-y-y— /^^tit^co 

m-n^n^m. (^T. ^b-^i^s 8 ^VN^) , 2- [4- 

[4— iJ'taa— 6 — ( 3 — ^/L';^^:7::n^/V') ^ y — 

1, 3, 5 — h y 7'i:;^>'— 2 — T/i-] r^yr7^^/w] 
-<>-y-r ^ y^^t;f-ecof^:^^ixe^g: (jext. fb^ 

i|^39i:^^5) > 2— [4— [4—^00 — 6— (N — 

y ^yu- fcf y -i;!^— r^^- 3 — f/v) T-^y-i, 3, 5 
-hy7*v?v--2 — f/v] 7-^ y ^^i^myi-] — 6-y^ 

[0 0 3 3] — [1] ^^fi— [2] ^fc^i— 
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(1) Xt* (2) ^Ov^t3^ ^^if(5a^^jic::fc-t^^;^^jE^ 

mum. :^i^mmtL.x^^^tL^^ Ui^ti.x\:tmM 

loo 3 4] ^J;tf^f^#:mf^<Jr U-C>*c, T/i^^r— y^-^^, 

[0 0 3 5] mHM(7)^^. mp^t i^x—m^n^mi^ 

[ O O 3 6 ] Si^Jtt^c^^sJc^b'^^^xti^^fiK^cT^^Sf^JK 



^J{- J: t>«>ftr M?:^^;^^ jfi^o. Ol-'ioofi*^,^? 

-a-tct^, mno. i'-3 0fifi%. *?^u<tii~io 
[o o 3 7] ^^-m.vxm^(r>^m. 

OOmg/bod y-e*>-5o 

[O O 3 8] 25:tc:;4s:ft:-^i^cD— ^l5'6t)$^5g^^:^^o -rf£. 
—m.^ [1] [2] -r^^^n'S'ft:'^^ 

^vi^^ Yhim^\^. -V^\Z.^\^t:Li\L^m [1 A] 
[0 0 3 9] 
[<b7l 



-^-O ^ ^ k^jC^ ^ 



SOsNUea 



HaN 



HbN 



NO, 
90,H 



SOqH 




COOH 



HO' 



com 

[0O4O] CO 1 ^i^r-t h ^T'.^ if^i^jg^tfi, — 

5 0^:^—80^. ^^U<Ji-5^-'l 5t:icx;=!75.:7^ 
y^-^Ufc^. ^ ?>tC-FiB— [1 B] 
[O O 4 1 ] 



[<b8l 
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C^^. Rl. R2, R3, R4, R5. R 6 i^t^j^ 
i^—^^ [1] ^fc:^*— [2] [3] 

y ^-^^co^^^;^v>-co^~i 5 one. u< 
^/^e::^^. P:l^^^v^e n <b J: o x— [3] {c^ 




[o o 4 7) s'tcux^^^ns— iS:^ [i] 



loo 4 41—^, X^:fc?^Y;6^ 
V^::7^y z3^i>^-e^^^^{^-j^.^,-^j^^ S y n t h e t 
ic Communication, 24 2 15 3 

K~2 1 5 8Micmm^nr^:^m. h^u^^i^ 
loo 4 5] _hia— [IB] -c^^n'S-fb-a^i^f*. 

[ O O 4 6 J 
Kb 9 J 




CSX-1B> 

[ O O 4 8 1 
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*5JtSPS^^: U-Ct^^< i:;55ai 
[ o o 4 9 1 I^JS^J 1 

2— [4— [4— ^i=ro — 6 — ( 3 — yP/J^ :7 a:. jn/W) 

-r^y-i, 3, 5 - h y 7- v^^-— 2 — /V] *r ^ y :7 

iS^ftv-T-p^/ui g Srr-lr hix'S Om 1 iC^^UT^cf^, tK 
4 O m 1 idj^^Ufc 3 — T ^ y ^>'i^i/;^>'^2f^>'^9 3 
9 m g .S:tJ«j^^7K^^ byi>^45 5mg ^tKJ^T^wX 

ml, ^/l--;^yi-'7^::3r>^ K 5 m UC^^ Ufd 2 — (4 

O 8 <5V^X*;^^7K^-^ hy':>J^9 10mg ^mi^J^^D 

{;i 1 o%^j^^i L^;?jn;^. \mmmw\^fz.m. 

MX^'X^^ty.it.mM^^. ^ y — /V2 8 Om 1 . DM 
>5^;^LH-20 (1, 2 L. mmm^ 1$^ (Z);«7^ 

-r !$fe?^^®^-r ^ r ^ tc: J; 19 . JilB^^'fk^'^ ( 1 . 6 5 

g , 5 6 %) ^^fco 

ESI — MS (negative mode, m/ 

z ) : 5 2 3 , 5 2 5 [M— H]~, 1047 [2 M~ 

H] ~ . 1 0 6 9 [2M+Na — 2H]~ 

^H — NMR (200MHz, DMSO— d6, pp 

m) 2, 46 (s. 3H), 7. 36 (m, 3 H) , 

7. 4 8--8. 3 4 (m, 8 H) , 10. 37 (br 

s, IH), lO. 56 (brs, IH) 

[ o o 5 o 1 mmM 2 

2— [4— (4 — ^ T=i — 6 D y — I ^ 3, 5 — 

h VT-:^:^— 2 /U) T'^y:^^ — 6 — p< ^yu- 

/w^ffl^/^•r$^i3^ufco (iR^s 4%) 

FAB— MS (pos i t i ve mode, m/ 
z) ;445. 447 [M+H]* 

*H — NMR (2 0 0MHz, DMSO— d6. pp 
m) ;2. 46 (s, 3H), 7. 15 (ra, 1 H) . 
7. 35 (dd, 1 H. J=8. 3, 1. 2Hz) , 
7. 3 5~7. 45 (m, 2H), 7. 60~7. 80 

(m. 2H) , 7. 8 0~8. lO (m. 6 H) , 1 
O. 36 (brs, IH), lO. 57 (brs, 1 
H) 

[ o o 5 1 1 mmm 3 



2— [4— (4— iJ'trti— 6— 7':=.y y — 1, 3, 5 — 
h y T'i^i^-- 2 — -T/W) T % y ^ z^^^/X-^ —3, 6— V? 

3) 

2— [4— (4 — ^ t3 6 ~-r:=^ y y — 1 , 3. 5 — 
hyT'v^V'— 2 — f/i^) T'^yr?^ cz^yi^] — Q — y 
^Z^-7^T./—jV2.. 3 g 1 O Om 

h y :y/v^c:i y ^ >'^yw/t::/^y ^/i^o . 70 
— (?gEtti?e^= ^g'fby^U'^'/y ^y— /p=2 5/1 (w 

s^V-^^fltfHtDowe X— 1 (Cl^. 5 0mn CO:;?? 
1. 6 9g^#fco (11K^6 6%) 

FAB — M S (positive mode, m/ 
z ) ; 4 5 9 , 4 6 1 [M] 

^H — NMR (2 00MHz, DMSO— d6, pp 
m) ;2. 58 (s, 3H). 4. 26 (s, 3H), 

7. 14 (m, IH) , 7. 3 5 — 7. 45 (m, 2 
H) . 7. 6 5 — 7. 7 5 (m, 2 H) , 7. 81 (d 
d, 1 H, J=8. 8, 1. 5Hz) , 7. 90 — 8. 
OO (m, 2H) , 8. 00 — 8. 20 (m, 2 H) , 

8. 29 (d, IH, J = l. 5Hz) , 8. 31 
(d. 1 H, 1. 5Hz) 1 O. 48 (brs, 1 

H), 10. 84 (brs, IH) 
[ O O 5 2 I 4 
2— [4— [4— ^C3D — 6— ( 3 — ^/V7^^:y ai^/V) 

T-^y — 1, 3, 5 - b y 2 — r/v]x^y>' 

^ 4 ) 

>';?<,/U7j^>'^i: 2 — (4 — X 5 y ^^-y 
^:r>^— /^Sr.mv^X|Si3gU;r::o (i|X^ 6 0%) 
FAB — M S (positive mode, m/ 
z) ;5 3 3. 5 3 5 [M + Na]*, 511, 513 
[M+H] ^ 

^H — NMR (2 0 0MHz, DMSO— d6, pp 
m) ;7. 30 — 8. 20 (m, 1 2 H) , 1 O . 3 8 
(brs, IH), lO. 57 (brs, IH) 

[0 0 5 31 mmm 5 

2— [2— iJ'Od — 4— [4— ^tata — 6— (3— ^/U 
^ :7 :=iyW) X^y— 1, 3, 5— hyT'v^l' 2 f 

/i^l x ^ y 17 ^ — 6 — y ^/u-^i^y^Tv^— yi- 

^ b y (^L^ife 5 ) 

^^zXb-a^^fejSr^Jfetisii ^o-^J^^JlE^c^^^v^, 3— r^y-^ 
>-^>':^/U7i^:^mt 2 ~ ( 2 — ^ o o — 4 — :r ^ y 77^1 
=-/i-) — 6 — y ^/w^^^y^T^y— >'l-^;1^v^-c$i3^u 
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fco (HX^ 4 1 %) 

FAB —MS (positive mode, 
z ) ; 5 8 1 , 5 8 3 [M+N a]^, 559, 561 
[M-f-H] 

^H — NMR (20 0MHz, DMSO— d6, pp 

m) ;2. 49 (s, 3H), 7. 34'-'7. 44 
(m. 3H) , 7. 4~8. 4 <m, 4 H) , 7. 9 6 
(s. 1 H) . 7. 98 (d, 1 H, J=8. 5H 

z) , 8. 23 (d, 1 H, J=8. 7Hz) , lO. 

3 — 10. 5 (brs, 1 H) lO. 6 — 10. 8 (b 

r s . 1 H) 

[00 54] mmm e 

e X1V2 — 2 — [4— [4— ^t3C2— 6— (3— 

7i^z7=^^/u) 7-^y_i^ 3^ 5— h i; 7'-:^>^— 2 — r 
^(o^t^^^mmm i (T^^f^mm^^m^^. 3 — x ^ 

vif >-;^/U'7j^>'^<t: 2 — ( 4 — x ^ y :7 criyu) — e — 
%) 

FAB— MS (positive mode, m/ 
z ) ; 5 6 7 , 5 6 9 [M+N a]*, 545, 547 
CM+H] , 5 8 9. 5 9 1 [M — H+2Na]* 
— NMR (2 0 0MHz, DMSO— d6, pp 
m) ; 7. 2~8. 2 (m, 4 H) , 7. 3Q~7. 4 

5 (m, 2H) , 7. 55 (dd, 1 H, J=8. 7, 
2. 2Hz) , 8. 03 (d, 1 H, J=8. 7H 
z), 8. 05'--8. 17 (m, 2 H) , 8. 2 9 

(d. 1 H, J=2. 2Hz), lO. 3— lO. 4 
(brs, IH) lO. 5 — 10. 6 (brs, IH) 

[ o o 5 5 ] mmm 7 

2 — [4— [4 — ^DD— 6— (3 ~^/l-7j^37^ -/P) 
— 1, 3, 5 — b y Ti^^-— 2 — -T/V] ^17 

>'-^>^:P^/l-7i^l^mt 2— (4 — T- 5 y ^'ze:^./^) -6 — 
fCo (llK^3 4%) 

FAB— MS (positive mode, mx^ 

z) ;6 2 3. 6 2 5 [M— H+2Na]^, 6 0 1, 

6 0 3 CM+N a]^, 1223, 1225 C2M— 2 
H4- 3 N a J ^ 

'H — NMR (2 0 0MHz, DMSO— d6, pp 
m) ; 7. 3~8. 3 <m, 4 H) , 7. 30 — 7. 4 
2 (m, 2H) , 7. 83 (dd, 1 H, J=8. 6. 
1. 9Hz) , 8. 1 O — 8. 25 (m, 3 H) , 8. 
6 7 (m. IH), lO. 40 (brs, IH) lO. 
6 2 (brs, 1 H) 

c o o 5 6 ] mmm & 



2— [4_ [4_>5rt3|3— 6— ( 3 — .^^/WjJ^v'^r::./!^) 

r^y-1, 3, 5 - b y rv?^^- 2 — -i'/w] T 5 y V 

8) 

^-if >'^/v^>'^t 2 — ( 4 — ^ y 

-yy i^^m^^xm^^i^r^c (ums 5%) 

FAB — MS (positive mode, m/ 

2) ; 5 1 6, 518 [M+H] , 5 3 8, 54 0 
[M — H+2]Sra] * 

^H — NMR (200MHZ. DMSO— d6, pp 

m) : 7 . 2 — 8 . O (m, 13 H), 10. 36 (b 
rs, IH), 10. 47 (brs, IH) 

[0 0 5 7] mmm 9 

2— [4— l4— i^r:t\=t— 6 — ( 4 — y b 3 — 

/^:^^^^cn:z^/^) T'^y — 1, 3, 5 — b y 7'i:/>'— 2 — 
-f/L-] y :7 zcc^L/v] — 6 — y ^/V'^:^y^T'y*— /u 
b y '?^^:^c7:>'^^ «t:'a^^9) 

r (r>^t^i^^mmm 1 co'a*fi£^jiiMtc=e^v>, 3 -t- 5: y - 

4 — y b^-v-^^-tf ^--j^/v^j^^^S^i: 2 — (4— T'^y:?^ 
^:=./w) — e — y ^/v-^v-y^Ty— /v^^v^■csaa^u 
yt. (JR^ 3 2 %) 

FAB — MS (positive mode, m/ 
z ) ; 5 5 5, 5 5 7 [M+H] * 

^H— NMR (2 0 0MHz, DMSO— d6, pp 
m) ;2. 46 (s, 3H), 3. 79 (s, 3H), 
7. OO (d, IH. J=8. 8Hz), 7. 30 — 
7. 4 2 (m, 2H) , 7. 6 5 — 8. 14 (m, 7 
H), lO. 15 (brs. IH) lO. 51 (br 
s , 1 H) 

[ o o 5 8 1 mmm i o 

2— [4— [4— ^oct— 6 — ( 2 — tJ C3 — 5 — >?,/v^ 

-r^iy— 1, 3, 5 — h V T -::^>^~ 2 — r 
/L-] T' ^ y ^ m c=i/i-] — 6 — y ^yu^^^iZ-^T^y— 

b y A:^cr>'a-J^ (it-^^ 1 O) 

:icofb^i^^^Jfe^Ji c^-^j^^HSt^t^^i/^, s-T-^iy- 
4 — i!^ C3 2 — (4— 7'5y>'3^ 

r:^/^) — 6 — y ^/v-^^^y^T^y— /u^ffii/^-c$^5gix 

fCo (ilX^ 8 8 %) 

FAB — M S (positive mode, m/ 
z ) ; 5 5 9 , 5 6 1 [M+H] * , 5 8 1, 5 8 3 

[M-f-N a ] 

^H — NMR (2 0 0MHz, DMSO— d6, pp 
m) ;2. 45 (s, 3H), 7. 30 — 7. 38 

(m, IH), 7. 55 — 8. 10 (m, 9 H) , 1 
O. 20 (brs, IH) lO. 55 (brs, IH) 

[ o o 5 9 ] mm^ 1 1 

2— [4— [4— ^Pio— 6 — (4 — I^rcn^/VT*^ y — 
3~^/U:^:;^^:^/U) T^y—l, 3, 5— by7'i^>' 
— 2— -f^H T % y Z7 ^=:^/\^~\ — G ~ :^^/U^l^-y^T 
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y — /i^ -Thv^ j>^m.f7)'^^ iit^im i i ) 

2 — r7 3i^>'U7' ^ y >';^yws}^>'^<t 2 — (a—'T 

^y^'ztJzi/W) — 6 — ^/U^^^i/^T'i/— /^^>^V^X 

FAB — M S (positive mode, m/' 
z ) ; 6 1 6 , 6 18 [M+ H]*, 638, 640 
CM+ N a D * 
^H~NMR (2 0 0MHz, DMSO— d6, pp 
m) : 2. 46 (s, 3 H) , 6. 8 8 . 6 (m, 1 
5H), 10. lO (brs. IH) lO. 42 (br 
s , 1 H) 

[ o o 6 o ] mmm i 2 

2— [4— [4— ^t2ci — 6- C (E) ~2— (4—^ 
h a — 2 — cn^rri/U] — 3 — :7 

h V ^ ^•m(7:>^)^ Ut^i^i 2) 

4— [ (E) —2— (4 — ^ ht3— 2— 

/U) m^-^p] ^i^-^ 2 — (4— 

L^yto (tlK^ 9 7%) 

FAB— MS (positive mode, 

z ) ; 7 9 6 , 7 9 8 [M— H+ 2Na]*, 818. 

8 2 0 [M— 2 H+ 3 N a ] 

^H — NMR (2 0 0MHz, DMSO— d6, pp 
m) ; 2. 46 (s, 3 H) . 7. 2~7. 4 (m, 1 
H) . 7. 6—8. 7 (m, 14H) , lO. 4~1 
O. 7 (m, 2H) 
[ O O 6 1 ] mmi^ 1 3 

1— [4-^^00 — 6- [4— (6 — y ^/v-o-^y^T 
>^^/i^— 2 — -r^^^) ':7 zr, =^/u~r ^ y 2 —1, 3, 5— h 
yT'v^i^— 2 — T/L-T'^y] — 7 — ^'>';^/^'^^:>' 
fi^-:^ h y ^ ^:^CD'^J5rfe (Yb-^i^ 1 3 ) 

^ (oit-^i^^mmm i co-a^^^iwtc^ti&i' ^. i - -r ^ y - 
ju) — 6 — y ^/^-^vy'^xy'— /w^^^v^-csSafei^fdo 

(ItX^ 9 1 %) 
F'AB— MS (positive mode, my^ 
z) ; 5 7 5, 5 7 7 [M+H]-^, 5 9 7, 5 9 9 

[M4-N a ] ^ 
*H — NMR (2 0 0MHz, DMSO— d6, pp 
m) ;2. 45 (s, 3H), 7. 2 — 8. 1 (m, 1 
2H), 8. 31 (s, IH), lO. 2'-'10. 7 

(m, 2 H) 

[ o o 6 2 1 mMm 1 4 

2— [4— [4— iJ^oa — 6 — [3 — (2 — tKti^^v' 

yT's^>'— 2 — X ^ y 37^r:^y^] — 6— y5^/i^-< 



z.(oi\:,^s^^mm^\(D^m.^m\z.m^^^ 2- o-r 

5 y :7'zii:=:^/W:=^/l^7j>:=i/U) ^^y— /^^2— (4— 7^5 

y:7rc:=i/u) — 6 — y ^/u^^-y'^xv^— /v%ffiv>'rJK 

5^L.:^Co (i|X^ 6 8%) 

FAB — MS (pos i t ive mode, m/ 
z ) ; 5 5 3 , 5 5 5 [M+H] ^ 

^H — NMR (2 0 0MHz, DMSO— d6, pp 
m) ;2. 46 (s, 3H), 3. 45 (m, 2 H) , 
3. 7 0 (m, 2H), 4. 94 (t, IH, J=5. 
3Hz) , 7. 35 (dd. 1 H, J=8. 4, 1. 3 
Hz) , 7. 6 6 (m, 2 H) , 7. 7~8. 2 (m, 
8H) . 1 O. 6 7 (brs, 2 H) 

[ o o 6 3 1 mmm i 5 

2— [4— [4— ^titi— 6— ( 3 — T'^-l'/U^' 
^r^/V-) x^y— 1, 3, 5 _ |. y 2 — ^/U) 

x^yT^^^/i^] — 6 — y ^/v-^^^-y^xy— /wco-^j^S; 

(^b-a^^j 1 5 ) 

5: 2 — (4 — y r^rt:^!/^) — 6— y 
^/v-<^-y'^7'^/— yl-^ffiv^-cSSi^U^o (11X^4 2 

%) 

FAB — M S (positive mode, m/ 
z) ;524, 526 [M-l-H]^, 546, 548 
[M+N a ] ^ 
^H — NMR (2 0 0MHz, DMSO— d6, pp 
m) ; 2. 46 (s, 3 H) , 7. 2-^-8. 2 (m, 1 
3H), 10. 65 (brs, IH), ID. 70 (b 
r s . 1 H) 

[ O O 6 4 ] MMm 1 6 

2— [4— [4— i^^CJin— 6— ( 3 — ^/l-^}^ 1? y ^/UJ}^ 
:=./W37zi.c=:i/l/) T'^y — 1, 3, 5 — h T >?>•— 2 — 

-Y/w) T ^ y :y zix^/w] — 6 — y ^/^-o-y^Ty— /v 
co-^^ (f b-a-i^ 1 6 ) 

^cofb-^^^^JfeF"! 1 ^7D'^^^ji(I{cit^^VN, 3_x^y:7 

^:=i>rw;7./^jj^-/U'^/1^7}^ y 2 — (4— T^y:7zE:=i 

- 6 — y ^/U'-o^v^^T^y— /v^fflv^-cMa^ufco 

(102^4 3 %) 

FAB — M S (positive mode, my^ 
z) ; 5 9 4, 5 9 6 [MH-H] * . 6 16, 6 18 

[M+N a ] 

^H— NMR (2 0 0MHz, DMSO— d6, pp 
m) ;2. 47 (s, 3H), 2. 90 (m, 4 H) , 
3. 63 (m, 4H) , 7. 36 (dd, 1 H, J = 
8. 4, 1. IHz), 7. 4~8. 2 (m, 10 
H), 10. 67 (brs, 2H) 

[ o o 6 5 ] mmm i 7 

2— [4— [6— (4— T'^y — 3— ;^/U^:7^c=i/U) 

■r ^ y — 4 — CI o - 1 , 3, 5— — 2 — f 
/i^] ^ y :7 ;c r^/p] — 6 — y ^/i-'-s>'y^7'>^— /V 
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2— (4— — 6 — 7* ^/l-'^^'V^^TV^ 
— /H30mgSr. DM F 5 m 1 tKJ^T^^I 

— 2 o (1 7 om 1 , mmm?^ ^ y --/i^) (t^-^^^^^^^ 

r. ,b IcJ: «9 , JilB^^^Yb-a-i^ (127. 5mg, 42 

%) ^^i^fCo 

FAB — MS (positive mode, m/ 
z) ; 5 4 0, 54 2 [M+ H] * 

^H — ISTMR (2 0 0MHz, DMSO— d6, pp 
m) ;2. 46 (s, 3H), 5. 61 (brs, 1 
H) , 6, 65 (d, 1 H, J 8 . 5Hz) , 7. 1 
2-^7. 40 (m. 2H), 7. 51 — 7. 70 (m. 
1 H) , 7. 8~8. 1 (m. 6H) , 9. 8 5—1 
O. OO (brs. IH). lO. 35 — ID. 47 
(b r s , 1 H) 

[0 0 6 6] wmm 1 8 

2- [4 - [6- (4' -7-5:^-5, 5* 

— 2, 2* — -::^^:^5j^ y f:7 rn^yv— 4 — ^/i^) t' :5 y 

— 4— iJ^onr— 1, 3, 5 — h y X v?:/— 2 — ^ /V] X 

y ^r^ifico-a^^ (Yb-^i^i 8) 

rcO^b-a-^J^S^Sfe^SIl 7CD-^J^^I(B«C=B§VN. 4, 4* - 

s^T'^y — 5, 5* — -::;^y^/i — 2. 2* — if^3.^/v 

— tf^^V-if 2 — (4— T'^y^'rc^ 

(llX^ 13%) 
FAB— MS (pes i t i ve mode, 
z ) ; 7 4 6 , 7 4 8 [M+ Na]-*-, 768, 778 

[M— H + N a ] 
^H — NMR (2 00MHz, DMSO— d6, pp 
m) :2. 01 (s. 3H), 2. 12 (s, 3H). 
2. 46 (s, 3H). 4. 80 (brs, 2H), 
6. 90— 7. OO (brs, IH), 7. 19 (d, 
2H, J = 6. 3Hz) , 7. 33 (dd, 1 H, J = 
8. 3, 1. 2Hz), 7. 66~8. 12 (m, 7 
H), 9. 86— lO. 06 (brs, IH), lO. 
43— lO. 52 (brs, IH) 

[ o o 6 7 1 -m^mm i 9 

2 — [4 — [4_>j.c3t3 — 6 — ( 3 — /Ko >'^:=^yv) -r 

^y— 1, 3, 5 — h y 7-:^^-- 2 — /v: r ^ y 
— 6 — j^^/i^-^^vy^T-y— 
(-f k-^^? 1 9 ) 

T.m\:,^m^mmM 1 7 cD'a^j5K^JiKJ^?ii§v>. 3 -t- 5: y 



>'^r:^/U/f> t^?gfe<t 2 — ( 4 — T ^ y :7 3. :=./V) — 6— y 

%) 

FAB — M S (positive mode, m/^ 
z ) ; 4 8 9, 4 9 1 [M+H] 

^H — NMR (2 00MHz, DMSO— d6, pp 
m) :2. 46 (s, 3H), 7. 37 (m, 3 H) , 
7 . 6 — 8 . 2 (m. 8H), lO. 30 (brs. 1 
H) , lO. 55 (brs, IH) 

[ o o 6 8 ] m^mm 2 o 

2— [4— [4 — 13 — 6 — V'ci^-^^ 0:.=:^ 

/t-) T^y — 1, 3, 5— hyT't^^^— 2 — f/w] 
y:7;i^c:^/v] - 6 —y ^/w-o^y^xy— /V -f-hv^ 

J^m(7:>^^ Ut^^2 o) 

rc?:><b'^i^^^i&^y 1 7^^^^^|||I^c^^e^/^, a-x^y 
>^rny— /vi:2— (4 — 7" ^ y 37 — 6— y^/u 
^l^y^^y^ >^~yU^m^^xmi^L.tzi. (i|K^4 3%) 
^H~NMR (2 0 0MHz, DMSO— d6, pp 
m) :2. 46 (s, 3H), 6. 56 (br, 1 
H) , 7. 13 (m, 3H) , 7. 35 (dd, 1 H, 
J = 8. 6, 1. 5Hz). 7. 96 (m, 6 H) , 
9. 55 (brs, IH), lO. 24 (brs, 1 
H) , 10. 57 (brs, IH) 
[ O O 6 9 ] 2 1 
2— [4— [4— 6 — ( 3 — >?7/W7}^=^->':7^::^ 
/l-) T^y— 1, 3, 5 — h y 7'v?>'— 2 f/W] 

y^;xi^/w] — 6 — y ^/i^-^>'^/'^7'>^— /I- -ThV^ 
j^m<7y^^ (^t^!^ 2 1 ) 

^M^rmt 2— iA—T^y^=>^=^/V) -6— y^/P-^ 

i^^/^-rz/—/u^m^^xmmL.tL. mm^ 2%) 

^H— NMR (2 0 0MHZ, DMSO— d6, pp 
m) I 2. 46 (s, 3H), 7. 35 (dd, IH, 
J=8. 4, 1. 5Hz) , 7. 52 (t, 1 H, J = 
8. OHz) , 7. 7 — 8. 2 (m, 9 H) , 10. 5 
1 (brs, IH). 10. 62 (brs. IH) 

[0 0 7 0] mmm 2 2 

2— 114— [4— iJ^act— 6— [ (D, L) — :yti y r=. 

/w] -<5:y-i. 3, 5 — h y x-^^'— 2 — ^/v] t'^ 
y^'rnn^/W'] — 6 — y ^/i^'-^^^y^T' V— /V h y 
(ft -^#12 2) 

rcT^'fb'^i^^^m^ji 7<75'a'^^)lls^^^^v^. (d, d 
— :y CI y ir 2 — (4 — T 5: y ^^/i^) — 6— y^^/i^ 

-^Z/^/^T^y— /^'^^V^X^3^UfCo (i|X^3 5%) 
FAB — MS (pes i t ive mode, m/ 
z) ; 4 6 7, 4 6 9 [M+H] ^ 

^H — NMR (2 00MHz. DMSO— d6, pp 
m) ; 2 . O O (m, 4 H) , 2 . 4 6 ( s , 3 H) , 
3. 6 3 (m. 2H) , 4. 5 4 (m. 1 H) , 7. 3 
4 (dd. 1 H, J=8. 4. 1. 3Hz) , 7. 8 — 
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8 . 1 (m, 6H), lO. 56 (brs, IH) 
[ O O 7 1 ] 2 3 

2— [4- [4-^titi-6- [ <D, L) — -try^ 

y ^ y — 1 , 3, 5 — h y T'i^:/— 2 — r /i^] 
Am<7:>-^^ 2 3 ) 

— -tey:^<k2— (4 — ^ y — 6— ^^/i^^ 

i/— /l^^^^VN-CM^^Uf-, (ltX^3 2%) 
KSI — MS (negative mode, m/' 
z) ; 4 5 5, 4 5 7 [M— H] " , 9 11 C2M — 
H] - 

^H — NMR (2 00MHz, DMSO— d6, pp 
m) ;2. 45 (s, 3H), 3. S-'S. 8 (m, 2 
H) , 4 . 12 (m, IH) , 7. 34 (dd, IH. 
J=8. 5, 1. 4Hz) , 7. 38 (br, 1 H) , 
7. 9--8, O (m, 6 H) . 10. 31 and 1 
O. 38 (2brs, IH) 

I o o 7 2 1 mmm 2 4 

2— [4— [4— ^C3D — 6— (T'^'^try 4 — ^ 
/i--) T-^y— 1, 3. 5 — h y Ti^v— 2 — < 'r% 
y:7=LL^/P] — 6 — p< ^/i-^^-^/^Ty— -r h V ^ 

M.mco^^ 2 4 ) 

rcO^fb^il^^l^J&^j 1 7 CO^^j£^)lK{r^?^V^. 4— X^y 
T'Z^^fc" y >'<^ 2 — ( 4 —7- 5: y 77 — 6— y^ 

/W-O-y'^T'i/— y^;^ffiV^-C^igl^fCo (^tX^ 6 8%) 
FAB — MS (positive mode, m/' 
z) : 5 5 5, 5 5 7 [M+HD * 

^H — NMR (200MHZ, DMSO— d6, pp 
m) ;2. 20 (s, 3H), 2. 46 (s. 3H), 
3. 15 (s, 3H) , 7. 3 — 8. 1 (m, 6 H) , 

9. 47 (brs, IH), lO. 49 (brs, 1 
H) 

[ o o 7 3 1 mmm 2 5 

2— [4— ( 4 — ^ tii — 6 — y h ^v-— 1 , 3, 5 — 
h ]) T^J^>'— 2, /U) ^ y-y :=^/^] — 6— 

--o-y^^rv^— (T^-a-^ (^fc:^*fei2 5) 
:l<^<b-a•#;^^lfe^l(^^^^Wg^c=e£v^. ^MScd^^ 
y— /V'^2— (4 — X 5 y :7m;=i/w) — 6 — ^yi^^::/ 

-y^T^v'— /l-^^flV^-O^j^Ufco (I(X^3 8%) 
FAB — MS (pos i t ive mode, m/ 
z ) ; 3 8 4 , 3 8 6 [M-HH] 

*H — NMR (2 0 0MHz, DMSO— d6, pp 
m) ;2. 46 (s, 3H), 4. OO (s, 3H), 
7. 35 (dd, 1 H, J=8. 4, 1. 6) , 7. 8 
~8. O (m, 4H) , 8. O— 8. 1 (m, 2 H) , 

10. 90 (brs. IH) 

[ o o 7 4 ] mti&m 2 6 

2— [4— [4—^5^00 — 6— (3— J'ih^-S^) :7 ^ y 

1, 3, 5 — h y T-v^^-— 2 T" ^ y 



2 6) 

J^'ffiv'T'^/H O 6mg^ h/W^^-l Om 1 ICSg^^. 

^^;<7 y'e7A79mg. ^-oi— v^/V ( 1 8 - c r 

own— 6) 8. 8mg ^TJ^ 3 — y h ==3f- i/zn ^ y — /l^ 7 
2mg^;lJPx.. ?^^T3^^m^^U:^o SJ!^;;f0C$:ir ^-1' 
^^itiI§i^0^v'y A:^^ a-x- hJffi^ (lOml, 

r-t N>'4m 1 2- ( 4 - 7" ^ y :7 zix 

— 6 — y ^/^--^^^'V^^T' /V 188mg, ;!Klm 

nc^g^uytj^i^TK^-^ h y ^7^3 1 mg%*p^. ^m. 

:it\^X^^ -blBfb'&i^^ 5 O. 3m g (JCt^ 1 9 %) 

FAB— MS (positive mode, m/^ 
z) : 4 7 6, 4 7 8 [M+H] ^ 

iH — NMR (2 0 0MHz, DMSO— d6, pp 
m) ;2. 46 (s, 3H), 3. 80 (s, 3H), 
7. 35 (dd, IH. J^8. 4. 1. 6). 6. 8 
5~7. 0 5 (m, 3H), 7. 32~7. 52 (m, 
2H), 7. 60~8. 15 (m, 6 H) , 11. 1 O 
(brs, 1 H) 

[0 0 7 5] :^mm(7^^ r2 :A ^^•^mmm\^. m^w^ 
cjy ^—^mmr^m\^-:>\^^xm.m~r^. 

7^r3 y If^+ifi, m^Lk^^ Kimib(Scienc 
e. 266^, 2011— 2015 1994^) <0 

TRAPifeici-o-caii^'t^^ao ^—-^mmmi^ 
fi. m^y^^/^'j^tfc.t ^:)%^$i^xv^aoNcoR 

TRAP-e z e^i=iy ^ — ^^?§-t^^tB^ :y 

-C. ^^^Yb-^i^^^T-CTRAPr^z-t-r^tT^^irtC 

^tL-rv^^:^vfeict^<^-r. -<-ccDf^:|g^o«u 9 3 7^ 

t>-fr-C5 O'^-Ti^' ti y 5/ h/U75^p,/£;g>^j^^iK (^^ b) 
^£r^$Si*rSo ^^Ifefb-^i^^^fKJi. — [1] 

[2] -^-f^n—^^ [3] -e;^^ia,S<t:-g^i^%DM 

S O-C^^^ U^M7K'T?^3gR UX. 2%DMSO^^?^tU 

[ o o 7 6 ] -r-<-cco^^£;f:i-y— -v-yp-if-^ ^ ^ — ^'-etr 
-tpifco 3 O^t. 3 0 5^ra^ ^-^^^^^ h l^7^t3y ^ 
^Jc£:^tT<>fc^. iS:*>tr 9 4t:(c^m. io5>^-r:x:¥ 

H^. (9 4^/3O=0>, SS'C/'SOS^. 7 2 

'C/i^) <?3 3 oi^-r iJ'/v-epcR/jt^&^^frU^^ ^ 
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V^, ^/i^^^^^^ ^^-r h^tcD^ U=aE^^ ^ f ;»« [0 0 7 7] 

[ O O 7 8 I [ O O 7 9 ] 

it^Si^l, 3, 4. 5, 6. 7, 9, lo, 11, 1 lfg§^cD3gb;^l :2|s;^P^t::j:«?, 

2, 1 3, 1 7, 1 8, 2 7, 2 8, 2 9, 3 O, 3 Pfi^'^ffi -5 t T^^^tii ^ ttyii. -f/^:*^*,, 

1, 3 2, 3 3, 34, 3 5, 4 0^ti. 1 O O -^-f C^'ft'^^Tfiv^ ^ fefia^^J <b UXW^^-Cfo S C t 



-14- 



I 



